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Executive summary

What happened

On 3 February 2020, a fire in a signalling equipment hut at Wallan in Victoria resulted in damage
to the signalling system on the standard gauge rail network operated by the Australian Rail Track
Corporation (ARTC). Repair of the signalling system would take several weeks and ARTC
commenced managing rail traffic over a 24 km section between Kilmore East and Donnybrook
using administrative systems. The section was predominantly a single bi-directional track which
included a crossing loop at Wallan.

Trains were initially being managed through this 24 km section under the existing train working
protocols that limited train speeds to no more than 25 km/h. This speed limit led to significant
delays and ARTC developed train working arrangements that would permit trains to operate at
normal track speeds. For passenger trains, this was up to 130 km/h. The arrangements that were
established used (paper-based) train authorities to give drivers permission to travel through the
section without signals operational, and also required an accompanying qualified worker (AQW) to
ride in the cab with the driver. The first train authority under these new arrangements was issued
on the evening of 6 February.

After the initial loss of signalling, the crossing loop at Wallan was not used and the points at either
end of the loop were then locked in their normal (straight) position. Then, on 20 February, trains
were to be routed through the loop to clean contamination from the rail head in preparation for
signalling system testing. Around mid-afternoon, the points at each end of Wallan Loop were
changed to their reverse position to route trains through the turnout to the loop track.

That evening, NSW Trains (TrainLink) was operating XPT train ST23 from Sydney to Melbourne.
Train ST23 entered the affected section at Kilmore East and after travelling about 15 km derailed
in the turnout at the northern end of Wallan Loop. The derailment occurred at about 1943. As a
result of the derailment, the leading power car of train ST23 overturned and slid on its side for
some distance. The driver and the AQW in the driver’s cab of the power car did not survive the
accident. Eight passengers were seriously injured,’ and a reported 53 passengers and the

5 passenger services crew members sustained minor injuries.

What the ATSB found

The investigation found that train ST23 derailed due to its speed exceeding the infrastructure
design speed by a significant margin. The train entered the turnout to Wallan Loop travelling at a
speed of between 114 and 127 km/h following an emergency brake application a short distance
before the turnout. The maximum permitted operational speed for the turnout was 15 km/h and the
train could not negotiate the turnout at its higher speed.

There was no evidence identified to suggest that the driver was incapacitated leading up to the
derailment, and no evidence to suggest a rolling stock or a track defect had contributed to the
derailment.

Several scenarios that may have led to ST23 not slowing for the loop turnout were considered.
The leading power car was not fitted with in-cab voice or video recording devices and the absence
of information on the interactions within the driver’s cab reduced the certainty of this finding. On
the balance of evidence, it was concluded that the driver of ST23 probably expected to remain on
the straight track through Wallan and was operating the train with that expectation.

The driver had likely developed a strong expectation that ST23 would be travelling on the straight
track through Wallan. The driver of ST23 had operated the XPT service through the location

' Aserious injury is defined in the Transport Safety Investigation Regulations 2021 as an injury that requires, or would
usually require, admission to hospital within 7 days after the day when the injury is suffered.



8 times in the 12 days prior, and on all occasions the loop track at Wallan was locked out of
service consistent with the arrangements not to use the crossing loop at Wallan while signalling
was non-operational.

Information on the routing of ST23 through Wallan Loop on the evening of 20 February was
provided to the driver in a modified train authority document given to them at Kilmore East.
However, the train working arrangements that were established by ARTC on 6 February did not
include protocols that would confirm the driver’s understanding of the authority and excluded the
requirement for the driver to read back the train authority to the network control officer.
Expectations based on past experience influence the perception of information and it is probable
that the driver did not recognise the text changes made to the train authority from those issued to
them on their 8 previous trips.

The train working arrangements that were established to manage traffic while the signalling
system was not functioning deviated from ARTC network rules and there was ineffective
management of the risks introduced by this deviation. There were several safety factors that
increased safety risk including weaknesses in ARTC risk management, the train working
arrangements, risk controls (including a reliance on manual processes), and stakeholder
engagement. For the routing of trains through Wallan Loop on 20 February, it was concluded that
there were several available and practical risk controls that were not used by ARTC.

Weaknesses were also identified in the distribution and collection of safety information. It was
found that NSW Trains did not have a functioning process for obtaining safety critical information
for its Victorian operations from the ARTC web portal (WebRAMS).

It was also found that the configuration of the driver’s cab contributed to the adverse outcome for
the driver and AQW. The side door of the power car detached when the car overturned. This
resulted in track ballast and earth entering the cab and trapping the driver and the AQW. Efforts
by members of the train crew and emergency services to assist those trapped was thwarted by a
lack of ground-level access to the cab. It was found that contemporary industry standards did not
address the loading of the side-doors of driver cabs during overturn, and ground-level access to
train crew trapped in an overturned vehicle.

Soon after the derailment, some passengers self-evacuated the train. It was found that the
methods of providing safety information to passengers through briefings, onboard guides and
signage did not provide reasonable opportunity for all passengers to have knowledge of what to
do in an emergency. Systemic weaknesses in the training of passenger services crew by NSW
Trains was also identified.

Other findings are made with respect to potential barriers to safety improvements on the ARTC rail
network. These address shared risks between the rail infrastructure manager (RIM) and rolling
stock operators (RSO) and the slow, and uncoordinated, adoption of technologies. There
continues to be a high reliance on administrative controls and a slow take up of technological
solutions by ARTC to improve safety.

What has been done as a result

ATSB identified 15 safety issues against which organisations were requested to advise on their
proactive safety actions. The details of these actions, and ATSB comment on these actions, are
described in the Safety issues and actions section of this report.

Six safety issues were allocated to ARTC. ARTC advised that it has introduced an updated
management process for deviations from ARTC Network Rules (for planned or unplanned works).
ARTC advised that this process required a risk assessment involving stakeholders, the
development of appropriate controls for implementation by each stakeholder, and ARTC
Executive approval of the risk assessment and plan. Three safety issues pertaining to network
user engagement and distribution of safety information remained open, and updates will be
provided on the ATSB website.



Six safety issues were allocated to NSW Trains. NSW Trains advised that it has developed new
procedures for the daily access of the ARTC WebRAMS system for safety information and has
also amended procedures to include confirmation of receipt of safety critical information by train
crew prior to them starting their day of operations. NSW Trains also advised of changes to crew
emergency response training, although 2 related safety issues remain open. The ATSB has made
one recommendation to NSW Trains that it undertake further work to improve the methods used
to provide safety information to passengers.

One safety issue was allocated to ActivateRail, a contractor to ARTC. Relevant to this safety
issue, ActivateRail advised that it has introduced additional control processes pertaining to its
participation in projects. ActivateRail also committed to ongoing and future risk management
awareness training of its consulting and professional services staff.

The Rail Industry Safety and Standards Board (RISSB) has committed to consider the outcomes
of this investigation in a review of the Australian Standards for body structural requirements
(locomotive) and access and egress. The outcomes of the RISSB review of these standards will
be reported on the ATSB website.

Safety message

Central to this occurrence was the breakdown of risk management processes following deviation
from established network rules. Critical to successful risk management in degraded network
conditions is the involvement of network users in the identification and assessment of emergent
risks, and user participation in the development of appropriate risk controls.

This occurrence also highlighted an over reliance on administrative controls and the missed
opportunities to use existing and emerging technologies to manage risk associated with human
error. To improve safety outcomes, the rail sector must move faster and together in embracing
technology to improve its management of safety risks.
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The occurrence

Overview

On 20 February 2020, NSW Trains (TrainLink) was operating the express passenger train (XPT)
designated ST23 from Sydney, New South Wales (NSW), to Melbourne, Victoria. Train ST23 was
operating on the rail network managed by the Australian Rail Track Corporation (ARTC). For a

24 km section between Kilmore East and Donnybrook in Victoria, ARTC was managing rail traffic
using temporary train working arrangements while it undertook repairs to the signalling system
that had been damaged in early February.

Train ST23 entered the affected section at Kilmore East at about 1935 local time. At about 1943,
and after travelling about 15 km into the affected section, ST23 derailed at the northern end of
Wallan Loop. As a result of the derailment, the leading power car of ST23 overturned. The driver
and an accompanying rail worker in the driver’s cab of the power car did not survive the accident.
Several passengers were seriously injured, and a large number of passengers and the passenger
services crew sustained minor injuries.

Prior to the occurrence

At about 2343 on 3 February 2020, ARTC identified that the centralised traffic control (CTC)
signalling system had been disrupted around Wallan in Victoria. A subsequent investigation by
ARTC determined that a road vehicle had struck overhead electrical wires in Wallan, resulting in a
‘power surge’ to the nearby signalling equipment hut. A subsequent fire in the hut resulted in
extensive damage to equipment and cabling.

As a result of the damage to the signalling system at Wallan, ARTC commenced managing rail
traffic through the affected section using caution orders and other safeworking rules. Under these
arrangements, trains were required to proceed cautiously at a speed not exceeding 25 km/h, and
as a result there were significant delays to rail services.

To reduce delays through this affected section, ARTC established train working arrangements that
used train authorities? and permitted higher train speeds. The new arrangements commenced at
1900 on 6 February and the first train authority issued was at 2042 that day. This arrangement
was used for the 24 km section between Donnybrook and Kilmore East (Figure 1).

Figure 1: Location of train working between Donnybrook and Kilmore East
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Source: Google Maps, annotated by CITS

2 Train authority: an instruction in the prescribed format issued by a network control officer in connection with the

movement of a train.
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Notification to network users of the change in train working was by a train notice? issued by ARTC.
Train notice 266 (TN 266) describing the change was issued on 6 February, updated on

7 February, and further amended on 13 February. In the arrangements established, the turnouts
at either end of Wallan Loop were set to their normal position for the No.1 track (the through route)
and clipped in that position.*

For the train working arrangements established, ARTC did not impose any additional speed
restrictions through the section. The maximum permitted speed for passenger trains travelling on
the No.1 track through Wallan was 130 km/h.

On 19 February, TN 266 was supplemented with train notice 367 (TN 367) advising of a change at
Wallan Loop. Trains were to be diverted through the loop (No.2 track) for a short period on

20 February. The purpose of routing trains through the loop was to remove any contamination that
may have developed on the rail head of the No.2 track while it was not being used.® This was in
preparation for signal system testing and re-establishment of the CTC signalling system.

Between 1453 and 1536 on 20 February, and with track protection in place,® the points at either
end of Wallan Loop were manually reconfigured from their normal position to their reverse
position.” This change meant that rail traffic travelling in either direction after this time would be
diverted into the crossing loop (No.2 track). TN 367 reflected this change and also specified a
speed limit of 15 km/h for entry into the loop, and a limit of 35 km/h when exiting the loop. On that
same day between 1600 and 1837, track force protection was utilised about 1 km south (towards
Donnybrook) of Wallan Loop for the laying of conduit.®

The first train to pass through Wallan Loop in this altered configuration was southbound V/Line
train 8620. Immediately prior to 8620 departing Kilmore East, the network control officer (NCO)
advised the driver that they were going to be the first train through Wallan Loop in the past

72 hours. This notification by the NCO was consistent with the NSW practice of advising drivers of
the potential unreliability of track circuits if trains have not run on a track in the previous 72 hours,
although in this instance the signalling system was not operating at Wallan Loop.® Train 8620
departed Kilmore East at about 1623 and its train authority was cancelled for its arrival at
Donnybrook at 1647.

The second train through the loop was northbound V/Line train 8625. When stopped at
Donnybrook, and during exchanges between the driver and the NCO, there was no mention by
either party of transiting through Wallan Loop. The train departed Donnybrook at about 1857 and
was in the affected section when ST23 arrived at Kilmore East.

Train ST23 journey from Sydney to Albury

Passenger train ST23, operated by NSW Trains, was to be the third train through Wallan Loop
under the modified train working arrangements. The train was comprised of leading power car
XP2018, 5 passenger cars of varying configuration, and a trailing power car. It was a single-driver
operation.

8 Train notice: operational information issued by or on behalf of the rail infrastructure manager.
4 The points at either end of Wallan Loop were placed in the hand operating mode and clipped in the normal position;
With the points at either end of Wallan Loop set to their normal positions, trains would continue on the straight track
(No.1 track) rather than being diverted into the loop (No.2 track).
Residues such as iron oxides can hamper electrical connection between wheel and rail and therefore impact the
performance of a signalling system.
8 Rail traffic was stopped to permit workers to change the points.
7 The normal position of the turnouts was for routing on the straight, and the reverse position was for the loop.
For these works, the applied track force protection provided for flagmen to warn approaching trains, and for trains to
comply with the signals shown by the flagmen.
9 ARTC document ANGE 220 Unreliable Track-Circuit Operation dated 11 October 2015 (applicable to NSW).

2
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ST23 departed Central Station in Sydney at 0741 on 20 February 2020, just after the scheduled
departure time of 0740. The train service was to travel through NSW, into Victoria, and to arrive at
its final destination at Southern Cross Station (Melbourne) at 1830 that evening (Figure 2).

Figure 2: Train route from Sydney to Melbourne
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Source: Google Maps, annotated by CITS

The train proceeded south and arrived at Junee in southern NSW at 1452, 10 about 85 minutes
behind schedule. There was a change of driver at Junee. The train departed Junee at 1456 and
continued south, arriving in Albury on the NSW-Victorian border at 1637. There was a change in
passenger services crew at Albury. The new passenger services crew comprised a passenger
services supervisor (PSS), a crew member training for the supervisory role, and 3 passenger
attendants.

Train ST23 journey from Albury

Train ST23 departed Albury at 1644, about 89 minutes behind schedule, and entered the Victorian
section of its journey. After departing Albury, there was an announcement to passengers, tickets
were checked, and the passenger services crew walked through the passenger cars checking
door locks and equipment. Later, the driver was provided with a snack while the train was
stopped at Wangaratta and the train departed that station at 1722, 87 minutes behind schedule.

Beyond Benalla, the focus of several of the passenger services crew was on meal activities in
the buffet car. The crew described the journey as normal, although passengers were reported to
be frustrated with the delays. ST23’s delay had originated prior to Junee.

At about 1840, the NCO at ARTC Network Control'" contacted the driver of ST23 regarding a
network alarm that had been received. 2 Later in the communication, the NCO advised the driver

Stopping times at stations are those recorded by NSW Trains.

" The ARTC Network Control office for this section of track was located in Junee, NSW.

An alarm had been received by ARTC Network Control for a possible signal passed at danger (SPAD) at Tallarook,
23 km north-east of Kilmore East. The NCO indicated that there had been power outages at this location, that may

have showed up as a SPAD. The driver indicated that all signals had been ‘clear’ through Tallarook.
3
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that ST23 would come into Kilmore East and wait until a V/Line train had passed.'3 As part of this
communication, the controller mentioned that ‘you’re going via the loop there at Wallan’. The
response from the driver did not reference the train’s route via Wallan Loop.

Train ST23 at Kilmore East

Train ST23 continued south before coming to a stand at about 1856 at intermediate home'* signal
KME28, which was displaying a stop indication. There was a standard-gauge passing lane at
Kilmore East, with designated East and West Lines, and ST23 had been routed via the East Line
(Figure 3).15

Figure 3: Kilmore East standard-gauge passing lane shown in black (not to scale)
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NSW Trains’ services did not use the broad-gauge track.
Source: ARTC, modified and annotated by CITS

The driver of ST23 contacted the NCO at about 1904 and inquired when they might receive
permission to proceed. ST23 was required to wait until the northbound V/Line train 8625 had
cleared the single-line section.

At around this time, several rail workers were preparing for the arrival of ST23 at signal KME16 (at
Kilmore East). These rail workers were to assist ST23 with the train working arrangements
between Kilmore East and Donnybrook. Among these rail workers were an (in-field) signaller
(referred to in this report as the signaller) and an accompanying qualified worker (AQW).1® The
AQW would accompany the driver from Kilmore East to Donnybrook and arrange the activation of
level crossing protection at Wallan—-Whittlesea Road just south of Wallan Loop.

ST23 was the first train that the signaller and AQW were to assist after commencing their shifts.
The signaller had first arrived at Donnybrook at about 1830, and then travelled to Kilmore East to
start their shift. The AQW had also first attended Donnybrook before travelling to Kilmore East. At
the start of their shift, the AQW was provided with a copy of TN 367 and then briefed on the transit
through the loop and the requirement to advise the driver.!”

At about 1915, while ST23 was stopped at signal KME28, the signaller positioned near signal
KME16 contacted the NCO to advise that they had come on shift and taken over from the
previous signaller. During this call, train authority 17 (TA 17) for ST23 to proceed between Kilmore
East and Donnybrook was issued to the signaller by the NCO. The NCO read TA 17 to the

3 The decision around the order of trains through the location was made following discussions between the NCO and
their supervisor. NSW Trains operations were informed of the holding of ST23 at Kilmore East and the delay to that
service.

4 This signal protected the broad-gauge crossover going into the Apex ballast quarry. It was called an ‘Intermediate
Home’ because it was in an intermediate location along the passing lane.

'® The passing lane (an extended crossing loop) was about 7 km in length.

6 Accompanying qualified worker: the term used in train notices for the worker that would accompany the driver between
Kilmore East and Donnybrook.

7 The AQW's copy of TN 367 was found within the driver's cabin.

4
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signaller, describing that the authority was issued in accordance with train notices 266 and 367,
that the points at Wallan Loop were set and secured for No.2 track, and that there was a
maximum speed entering the loop of 15 km/h and a maximum speed exiting the loop of 35 km/h.
From this NCO dictation, the signaller completed their copy of the train authority form and then
read the completed TA 17 back to the NCO. The NCO noted the time of the readback as 1920.

A condition affecting the network (CAN)'8 notice was then completed by the signaller under the
instruction of the NCO. This notice was to warn train crew of the condition of the
Wallan—Whittlesea Road level crossing protection, and that the protection was being manually
operated. The CAN was designated number 7, and the readback of CAN 7 to the NCO by the
signaller was noted by the NCO as being completed at 1921.

ST23 was held at signal KME28 on the East Line until the northbound V/line passenger train 8625
had transited the Donnybrook to Kilmore East single-line section, passed signal KME2, and was
travelling along the West Line through Kilmore East. The V/Line train was clear of the single-line
section by about 1925 and, soon after, the driver of ST23 was given permission by the NCO to
proceed to home departure signal KME16,° still on the East Line within the Kilmore East location.

ST23 arrived at signal KME16 at about 1931. The train was met by several rail workers, including
the signaller and the AQW. Shortly prior to the train’s arrival, the signaller gave documents TA 17
and CAN 7 to the AQW and briefed the AQW on their content. The AQW boarded the leading
power car and joined the driver at the head of the train, and gave TA 17 and CAN 7 to the driver. It
was intended that the AQW would accompany the driver for the 24 km section to Donnybrook.
The XPT cab was not fitted with a cab voice recording facility (and was not required to be), and
there was no record of the conversation between the AQW and driver.2°

At about 1932, while the train was stopped at signal KME16, the driver and the on-duty NCO
communicated via the train radio. This exchange included the NCO asking whether the driver had
received all the paperwork, and the driver responding ‘yeah, authority 17 and CAN number 7 filled
out ahh the same way it has been for the ... rest of the time’.

During this communication between the NCO and driver, the NCO did not read the content of

TA 17 to the driver, and the driver did not read back the content of TA 17 to the NCO.2" The NCO
commented ‘points all set for the loop’. The driver’s response to the controller did not reference
transiting via the crossing loop (No.2 track) at Wallan. There was no communication between the
controller and driver regarding the maximum speed of 15 km/h for entering Wallan Loop.

Derailment of train ST23

The train departed signal KME16 at about 1934 and entered the single-line section towards
Wallan and Donnybrook. The line speed for the XPT between Kilmore East and Donnybrook was
130 km/h.22 After departing from signal KME16, the speed of the train was increased and initially
maintained between 100 km/h and 120 km/h.23

8 A CAN was a warning of an unsafe condition affecting, or potentially affecting, the network.

' Home departure signal KME16 was protecting the turnout at the end of the passing lane.

In Australia, locomotive and train operating cabs were generally not fitted with voice recording devices.

21 The latest version of TN 266 was explicit in not requiring the driver to repeat the contents of the train authority back to
the NCO. Also under the train working arrangements described in TN 266, there was no requirement for the NCO to
read the content of TA 17 to the driver.

22 Within this section, there were 115 km/h speed restrictions applied to some sections of track.

2 Speed maintained until approximately the 51 km mark. There was a 115 km/h permanent speed restriction at

Heathcote Junction between the 52.00 and 51.21 rail-km locations.
5
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The AQW was to ensure that the active level crossing protection at Wallan—Whittlesea Road in
Wallan was in place for the passage of the train.?* A level crossing keeper (LCK)25 was located at
the crossing to activate the crossing protection. The AQW contacted the LCK by phone at
approximately 1941, when the train was at about the 52 km mark. The LCK reported activating the
crossing protection at Wallan—-Whittlesea Road and confirmed its activation to the AQW. This
phone call lasted about 53 seconds and the LCK did not recall anything unusual about the
communications with the AQW. The call was completed when the train was about 4.5 km from the
level crossing and 2.7 km from the entry to Wallan Loop.

The speed of ST23 then increased towards the line speed of 130 km/h as the train approached
Wallan. At about 1943, ST23 was approaching the northern end of Wallan Loop when an
emergency brake application was made. Brake cylinder pressure was recorded as commencing to
rise when ST23 was between 153 and 50 m from the turnout.?® This slowed the train a small
amount before it entered the turnout travelling at a speed estimated to be between 114 and

127 km/h. The train was not able to negotiate the turnout to the No.2 track (loop) at this speed and
derailed (Figure 4). The leading power car rolled onto its left side. The trailing 5 passenger cars
remained upright although tilted by varying amounts, and the rear power car remained upright on
the track.

Figure 4: Aerial photograph of derailment site

Fon, 28 TR %ﬁ'

Source: ATSB

Emergency response

At the time of the derailment, there were 155 passengers,?” the driver, 5 passenger services crew
members and the AQW on board the train. The driver and AQW were in the driver’s cab, a
passenger services crew member was in the second passenger car and the other 4 passenger
services crew members were in the buffet car (the third passenger car).

After the train came to a stop, the passenger services supervisor (PSS) called the train crew on
a hand-held radio and received responses from the other members of the passenger services
crew. However, the driver did not respond and the AQW was not in possession of a NSW Trains
issued radio.

Two members of the passenger services crew then commenced raising the emergency using
their hand-held radios.?® The crew members made several emergency calls seeking assistance,
advising that the XPT had derailed and requesting that all trains stop.

24 Active protection on the other level crossings on the Kilmore East-to-Donnybrook section were working normally and it

was only the Wallan—Whittlesea Road level crossing that required local operation.

The person who activated the level crossing protection locally at the crossing, colloquially referred to as the bellhop.
% Range estimated from train recorded data (Appendix K).

27 Passenger numbers based on available data from the operator.

For open radio broadcast on this ARTC corridor, crew were to switch their radios to channel 6. Of the two crew
members making emergency calls, one immediately changed to channel 6 and the other a short time later, probably
following prompting. The remainder of the crew were then required to also switch to channel 6 to maintain ongoing
communications among the crew members.

25

28
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A V/Line signaller based at Wallan heard the emergency calls and responded within about 25
seconds of the first recorded ‘emergency emergency emergency’ radio broadcast by the
passenger services crew. On confirming the nature of the emergency, the Wallan signaller
contacted V/Line network control at Centrol.?® Centrol then contacted ARTC Network Control at
Junee at about 1945, relaying the information that the XPT may have derailed. During this
communication, Centrol also advised ARTC Network Control that VV/Line would stop trains on
the broad-gauge tracks that ran parallel to the standard gauge. In response to the Centrol call,
ARTC sought confirmation of what had happened and initiated its response.

Emergency services recorded the first ‘000’ call for assistance from a train passenger, time-
stamped 1945:06.% This was followed by a series of calls from other passengers, members of
the passenger services crew, and members of V/Line and ARTC.

Around this time or soon after, some passengers started to self-evacuate from the train prior to
the passenger services crew receiving confirmation that rail traffic in the area had been
stopped. Although passengers were told to vacate adjacent tracks and leave their belongings
behind, video footage and photographs showed that there were mixed levels of compliance with
these instructions.

In response to the emergency, passenger services crew undertook a range of tasks including
managing passengers that had evacuated onto the track and attending to passengers on the
train. At different times, three passenger services crew members also went to the leading power
car to check on the driver and AQW. Two crew members separately entered the power car
through its right-side cab door, accessible from the ‘top’ of the car laying on its left side. Finding
it difficult from within the cab to assist the driver and AQW, who had both been trapped by track
ballast and earth that had entered the cab, the crew attempted to break the cab’s windscreen to
gain access from outside.®' However, attempts by the passenger services crew to gain this
ground-level access from outside the cab were unsuccessful.

The first emergency service to arrive on site was Victoria Police at about 2003, followed by
further emergency, medical and fire services. However, both the driver and the AQW did not
survive.

As a result of the movement of the passenger cars during the derailment sequence, 8 passengers
were seriously injured and a reported 53 received minor injuries.3? The 5 passenger services crew
members also received minor injuries.

2 V/Line's network train control centre located in Melbourne.

% The emergency services call centre time stamp.

31 Using tools sourced from the train’s emergency breakdown kit.

32 A serious injury is defined in the Transport Safety Investigation Regulations 2021 as an injury that requires, or would
usually require, admission to hospital within 7 days after the day when the injury is suffered. A minor injury is any other

reported physical injury that does not meet the serious injury threshold.
7
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Context

Train operator

Train ST23 was operated by NSW Trains trading as NSW TrainLink.33 NSW Trains was
established in 2013 as part of a restructure of rail arrangements in New South Wales (NSW).
NSW Trains operated regional rail and coach services in NSW and interstate rail passenger
services between Sydney (NSW) and the east coast capital cities of Melbourne (Victoria) and
Brisbane (Queensland).

In accordance with the Rail Safety National Law (RSNL), NSW Trains was an accredited rolling
stock operator (RSO), that was defined (in part) as having ‘... effective control and management
of the operation or movement of rolling stock on rail infrastructure for a railway...’.3* As an RSO,
NSW Trains was also defined in the RSNL as a rail transport operator and had defined safety
duties.3®

Train information

The XPT (Express Passenger Train) ST23 operating on 20 February 2020 was comprised of 7
vehicles (Figure 5). The leading 3 vehicles were manufactured by ABB Transportation in
Dandenong, Victoria, and were commissioned in 1993. The trailing 4 vehicles were manufactured
by Comeng in Granville, NSW, and were commissioned between 1981 and 1984. The fleet of XPT
vehicles was maintained by Sydney Trains.3¢

Figure 5: Train configuration

XFH2108 XF2201 XBR2155 XL2229 XAM2179
Saloon Saloon Saloon Saloon
+ luggage (economy) + buffet (1st class)

XP2000 XP2018

Power car

Sleeping
car

Power car

Source: Vehicle images supplied by Sydney Trains, annotated by CITS

The XPT was first introduced into service in 1982 and was based on the InterCity 125/Class 43
design used in the United Kingdom. The power car included a forward driver’s cab that was
located ahead of a compartment housing propulsive machinery. Cab features included side doors
for primary access (fitted on the left and right sides of the driver’s cab), a rear door to the
machinery space, the driver’s seat that was positioned slightly left of the car centreline, and a
second seat that was located to its right (Figure 6).

3 NSW Trains was an agency of the NSW State Government and was within a division of Transport for NSW (TINSW).
3% Schedule—Rail Safety National Law, Part 1—Preliminary, Section 4—Interpretation (RSNL version: 3.10.2019 to
30.6.2020)

Schedule—Rail Safety National Law, Part 3—Regulation of rail safety, Division 3—Rail safety duties Interpretation
(RSNL version: 3.10.2019 to 30.6.2020)

Sydney Trains was part of Transport for NSW.
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Figure 6: Power car layout and cab seat arrangement

CDrivers seal |
Rearcoors
Left access door H

Right access door I

[Spars sea

A post-derailment review of the condition of the ST23 rolling stock did not identify any adverse
rolling stock condition or defect that was likely to have contributed to the derailment. The review
involved inspections, testing and an examination of maintenance records (Appendix A).

Source: RailCorp (NSW Transport), annotated by CITS

Inspections were conducted at several locations and included observations at the derailment site,
inspection of vehicles XP2000 and XFH2108 at the Sydenham Maintenance Centre, and
inspection of vehicles XP2018, XAM2179, XL2229, XBR2155 and XF2201 at the Auburn UGL
facility. Post-occurrence testing conducted by Sydney Trains and witnessed by the Office of
Transport Safety Investigations (OTSI) included testing of braking, vigilance and communication
systems.

Personnel information

Driver

The driver of train ST23 had been associated with the rail industry for about 40 years, employed in
a range of roles including driving, training, and management. They returned to driving in mid-2016
as a regional driver with NSW Trains and were assessed as competent on the route between
Junee and Melbourne in July 2019. The driver was qualified to operate the XPT train and had
completed continuation training (safeworking).

Typically when driving the XPT services between Junee and Melbourne, they would drive the
Junee to Melbourne leg of the Sydney to Melbourne service and, following a period of rest in
Melbourne, drive the return journey to Junee. After the commencement of train authority working
through Wallan on 6 February 2020, they drove the Junee—Melbourne—Junee round trip (including
a rostered rest period in Melbourne) 4 times between 8 and 19 February, including several trips
after all signals within the section had been extinguished.

On 20 February, the driver’s shift commenced in Junee at 1315 and their scheduled sign-off in
Melbourne was at 1845.37 As a result of the delayed arrival of ST23 into Junee (85 minutes), the
commencement of driving duties were delayed (to 1456) and would have led to a late arrival in
Melbourne. A review of the driver’s roster and recent history found there was insufficient evidence
to conclude that the driver was experiencing a level of fatigue that would adversely affect their
performance (Appendix B).

37 Due to the delay in the service on this day, arrival in Melbourne would have been later than the rostered end of shift.
9
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The driver was medically assessed as fit for duty (unconditional) in accordance with the
requirements for a Category 1 Safety Critical Worker38 and no pre-existing health issues were
identified that were likely to have contributed to the occurrence. Further, toxicology results did not
identify any substance that may have impaired performance.

There was no evidence of any phone calls to or from the driver or messages sent from the driver’s
phone in the period immediately prior to the occurrence.

Passenger services crew

There were 5 passenger services crew members on board ST23, one more than the normal
complement. Their years of service ranged between 1 and 13 years. The passenger services
crew consisted of:

e a passenger services supervisor (PSS) responsible for overall supervision of the passenger
operations and the management of passengers in an emergency3®

e a senior passenger attendant (SPA) responsible for the buffet operations and ticket sales

e a passenger attendant 4 (PA4) responsible for assisting the SPA in the buffet, and assisting
with general passenger duties along the train

e a passenger attendant 2 (PA2) responsible for general passenger duties along the train
e an additional crew member who was shadowing the PSS as part of on-the-job training.

The accompanying qualified worker

The accompanying qualified worker (AQW) on board ST23 was employed by Programmed, a
labour-hire organisation that provided skilled workers across a range of industries including
transport. Programmed supplied several personnel to ARTC from 4 February 2020 to assist with
the management of rail traffic between Donnybrook and Kilmore East.

The AQW was certified to Track Protection Coordination level 3.2, most recently renewed in
March 2019. They had completed several safeworking related training modules including (in 2017)
the units TLIC2081 (Pilot rail traffic within work on track authority limits)*® and TLIL3083
(Implement a track work authority and manage rail traffic through worksites).

The AQW had been with Programmed since 2006. Records#! indicated that the worker had been
engaged by several rail operators in Victoria in various roles, and in recent years primarily as a
track force protection coordinator or hand signaller. There were no records identified of previous
experience in performing the role of an AQW, or in train pilotage.

The AQW had been engaged at Wallan from 4 February, primarily in the role of level crossing
keeper (LCK) at the Wallan—Whittlesea Road level crossing. All shifts from February were night
shifts that mostly commenced at about 1900. On 20 February, the AQW had just commenced the
night shift. A review of the AQW's roster and recent history found there was insufficient evidence
to conclude that the AQW was experiencing a level of fatigue that would adversely affect their
performance. The AQW was rostered off duty from 16 to 18 February and conducted a night shift
commencing 19 February from 1900 to 0500.

The evening of 20 February was the first time this rail worker performed the role of an AQW, and
ST23 was to be their first train that evening. Reporting in at Donnybrook for the start of their shift,

38 Health and fitness requirements for Rail Transport Operators and Rail Safety Workers were governed by the Rail
Safety National Law (RSNL) and associated Regulations.

3 NSW Trains procedures NTTWP100 Responsibilities of Train Crews and NTOSP11 Train evacuation and detraining
when not at a station refer to the duties of the driver and the PSS/Guard.

40 The training was limited to ‘within work on track work authority limits’ and not the arrangements in place for the train
working arrangements between Donnybrook and Kilmore East.

41 Detailed work-placement records were available from 2014.
10
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the AQW received a briefing from a more senior AQW on the tasks to be performed, and the
conditions of transiting through the loop described in TN 367. They then travelled to Kilmore East
for the start of the shift.

The AQW was medically assessed as fit for duty (unconditional) in accordance with requirements
for a Category 1 Safety Critical Worker and no pre-existing health issues were identified that were
likely to have contributed to the occurrence. Further, toxicology results did not identify any
substance that may have impaired performance.

The network control officer

The network control officer (NCO) on duty at the time of the derailment had worked as a network
controller since 2004 and was qualified on all the control boards at ARTC Junee network control.
This was the first shift that this NCO had experienced the train authority process being used
between Donnybrook and Kilmore East.

The NCO came on shift at about 1445. The NCO advised that they received instruction on how
the train authority forms were to be used from the NCO that was previously on shift. A
conversation also took place between an ActivateRail representative*? and the NCO at 1530,
during which the NCO was advised of the correct train authority forms that reflected train notice
367 (TN 367). At 1554 a further conversation took place between the NCO and the ActivateRail
representative for the issuing of train authority 15 to train 8620, during which the NCO stated that
they were ‘still trying to get my head round all of this’.

The NCO had been issued with the new train authority form for use under TN 367 and completed
that form with the correct information in train authority 17 (TA 17) for the passage of train ST23. At
interview, the NCO referred to the AQW as a ‘pilot’ and advised that they had not spoken to the
‘pilot’ that was issuing TA 17 for service ST23.

The signaller

The (in field) signaller involved in the receipt of TA 17 was employed by labour-hire firm Australian
Recruiting Group (ARG Rail) and had been contracted by ActivateRail to perform the duties of a
signaller on this project. They were certified to perform signalling duties and were rostered on
night shifts from 1900 to 0700. Their first shift on this project was on 16 February and 20 February
was their fifth consecutive night shift. At interview, the signaller also referred to the AQW as a
pilot.

On the evening of 20 February 2020, the signaller, positioned at Kilmore East, was issued TA 17
and the condition affecting network (CAN) notice 7 from the NCO commencing at 1917. The
signaller read back TA 17 to the NCO at 1920, and the train authority and CAN notice were then
passed from the signaller to the AQW. The signaller remained at Kilmore East until the AQW had
boarded train ST23. The signaller did not board the train or speak to the driver (consistent with the
normal process implemented by other signallers involved in the train working arrangements). The
signaller then left Kilmore East, by car, for Donnybrook with the intention of receiving the next train
authority for a northbound freight train travelling between Donnybrook and Kilmore East.

Infrastructure

Network manager

ST23 was operating on the rail network managed by the Australia Rail Track Corporation (ARTC).
This management included track and signalling infrastructure and rail traffic control. ARTC was

42 The ActivateRail representative (contracted by ARTC) was performing the role of signaller at 1530, and had been
involved in developing and implementing the safeworking solution for train working between and Donnybrook and
Kilmore East.
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created following a Commonwealth and mainland State Governments’ Intergovernmental
Agreement in 1997 for the establishment of a ‘one-stop shop’ for rail operators seeking access to
the standard gauge rail network between Brisbane and Perth.43 Established in 1998, ARTC was a
Government Business Enterprise fully owned by the Commonwealth of Australia.

In Victoria, the standard gauge infrastructure was leased by ARTC from VicTrack.4* Under the
agreement, ARTC was required to maintain, replace and repair the leased infrastructure to a level
where its condition was no worse than it was at the commencement of the lease. There was also
provision in the lease agreement that, in addition to maintenance, repair and renewal works,
ARTC could undertake capital works at its own cost and risk.

In accordance with the RSNL, ARTC was an accredited rail infrastructure manager (RIM), that
was defined (in part) as having ‘...effective control and management of the rail infrastructure...’.45
As a RIM, ARTC was also defined as a rail transport operator in the RSNL and had defined safety
duties.*® ARTC was also accredited as a rolling stock operator.

Track

The XPT service was running on the standard-gauge interstate track that connected Sydney and
Melbourne. The standard-gauge track between Donnybrook and Kilmore East was a single,
bi-directional line used by the XPT, V/Line passenger services and rail freight.

On this single-line section, there was a 1,550 m crossing loop located at Wallan (Figure 7). The
northern entry to this loop was located about 1.8 km north of Wallan—Whittlesea Road. Towards
the southern end of Wallan Loop was Wallan Railway Station, which serviced broad-gauge
passenger trains operated by V/Line.*”

Figure 7: Standard-gauge track and signals at Wallan Loop (not to scale)
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The schematic shows the standard-gauge track at Wallan including the crossing loop. The standard-gauge tracks are shown in black,
and the adjacent broad-gauge tracks in red. Only the signalling for the standard-gauge track is shown in this figure.
Source: ARTC, modified and annotated by CITS

Wallan Loop northern turnout

The turnout at the northern end of the Wallan Loop was located at the 49.058 km mark (Figure 8).
The turnout design was reported by ARTC as being rated for a train speed of 25 km/h (for entry
into the loop) and the maximum operational speed was 15 km/h in accordance with the ARTC
operating code of practice.*® It consisted of 60 kg/m rail on timber bearers, with a cast V-crossing.

4 ARTC Corporate Plan 2021-22
4 VicTrack was a State-owned organisation that owns Victorian rail land, assets and infrastructure.
4 Rail Safety National Law, Part 1—Preliminary, Section 4— Interpretation (RSNL version: 3.10.2019 to 30.6.2020)
4 Rail Safety National Law, Part 3—Regulation of rail safety, Division 3—Rail safety duties (RSNL version: 3.10.2019 to
30.6.2020)
Standard gauge trains did not stop at Wallan.
4 TA20 ARTC Code of Practice for the Victorian Main Line Operations, Section 2, Rule 13 g.
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Following the left turnout, the right curve (in the direction of travel) along the No.2 track had a
radius of about 420 m.

Figure 8: Elevated view of northern turnout to No. 2 track at Wallan Loop
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to reverse

The photograph shows the turnout and signal WLN8 on 21 February 2020 after the passage of train ST23 and its derailment. The points
are set for the No.2 track as they were at the time of the derailment.
Source: ATSB

For southbound trains approaching the northern end of Wallan Loop, there was a downhill
gradient of approximately 1:150 and the track was tangent (straight) for about the final 800 m of
the approach to the turnout with trees lining the rail corridor. The approach track was comprised of
60 kg/m rail, fastened to concrete sleepers.
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Wallan-Whittlesea Road level crossing
The Wallan—Whittlesea Road level crossing was located just south of Wallan Loop (Figure 9).
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The Wallan—Whittlesea Road level crossing was fitted with active protection that included boom
barriers, flashing lights and bells. While the signalling system at Wallan was being repaired, the
crossing protection was manually activated by a level crossing keeper (LCK) located at the
crossing. The operation of the crossing protection for each train was initiated by a call from the
AQW travelling on the approaching train.

Signalling

Approach from Kilmore East towards Wallan Loop

Approaching from Kilmore East, the first signal to advise of the state of the turnout at Wallan Loop
was signal ES1712 located about 2.7 km prior to the northern turnout to Wallan Loop.4° At the
time of the derailment, signal ES1712 was extinguished and was fitted with a black cross near its
base to indicate that it was not functioning (Figure 10).

Figure 10: Signal ES1712 foIIowmg derailment, non-operatlonal and with cross afflxed

Signal
ES1712 5

Black cross

119
ﬁ

Source: CITS

Signal ES1712 was a 3-position automatic signal. When operational, the signal would provide an
indication of any speed reduction required approaching the next signal (WLN8) at Wallan Loop. A
normal speed warning indication (yellow over red) at ES1712 would require a driver to be
prepared to stop at the next fixed signal (WLN8) at the entry to Wallan Loop. If the train was
signalled for the straight (No.1 track) at Wallan Loop, ES1712 would show a clear normal speed
indication (green over red).

4 Signal ES1712 was located at 51.77 km rail-km from Melbourne
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Wallan Loop Up home signal

Entry to the northern end of Wallan Loop was normally controlled by signal WLN8. At the time of
the derailment, signal WLN8 was extinguished and was fitted with a black cross near its base to
indicate that it was not functioning (Figure 11).

Signal WLNB8 authorised train movements in the Up (towards Melbourne) direction. When
operational, signal WLN8 could provide several indications (Figure 11). For train movements
routed on the straight track at line speed, signal WLN8 would show a clear normal speed
indication. For movements into the crossing loop, the low speed caution indication was used,
which meant that trains must not exceed 15 km/h. Trains could also be signalled to stop at signal
WLNS.

Figure 11: Signal WLN8 possible indications (left) and on day of occurrence (right)

WLNS8 possible indications when operational
' Signal
WLN8

13

Black cross

CLEAR LOowW
NORMAL SPEED sToP
SPEED CAUTION

The figure shows the possible indications of signal WLN8 (when operational), and a photograph of the signal extinguished. The
photograph of signal WLN8 also shows the black cross that was attached to the signal post.
Source: CITS

Broad-gauge signal near Wallan Loop entry

A broad-gauge distant signal was located about 45 m to the north of WLN8 and was probably
indicating a proceed (green) aspect at the time ST23 passed (Figure 12).%0 This broad-gauge
signal did not apply to the operation of ST23, which was running on the standard-gauge line.

50 The indication of this signal at the time ST23 passed is not known with certainty because its state was not recorded.
However, broad gauge rail traffic records indicated that the signal was more likely to be at proceed. If not at proceed,
the signal would have been at its alternate ‘caution’ indication, a single yellow light.

16
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Figure 12: Probable aspect of broad-gauge signal at the northern end of Wallan Loop

!
Broad gauge
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signal WLN8
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The figure shows the approach to the Wallan Loop turnout. The image has been modified to show the extinguished state of standard
gauge signal WLN8 and the probable proceed (green) indication of broad-gauge distant signal at the time of the derailment. In this
image, the points are set for the straight and the black cross is not fitted to the base of signal WLN8 as the image was taken prior to the
signalling failure.

Source: V/Line training video, with signal aspects modified and annotated by CITS

Environmental conditions

The conditions at the derailment location were dry. At 1930 at the nearest weather station, located
at Kilmore Gap,5' the temperature was recorded as 13°C, and the wind was from the south at

32 km/h. These weather conditions were unlikely to have been a factor in this occurrence.

The derailment occurred about 30 minutes before sunset. At 1943 at Wallan, the sun was at an
azimuth52 of 259°48'28" and altitude®? of 5°02'59".54 The direction of travel was 223° from true
north, meaning the sun was about 36° to the right of the driver’s direct view ahead and low in the
sky.

Photographs taken soon after the derailment showed a mostly cloud-covered sky with a break in
the clouds on the southern horizon towards which ST23 was travelling. The sky near the horizon
was therefore probably bright (with possible sun glare) when train ST23 approached Wallan.
However, the circumstances of this occurrence do not suggest that visibility approaching Wallan
Loop was a factor in the overspeed of ST23.

51 13.7 km from Wallan Railway Station
52 Azimuth is the clockwise horizontal angle (in degrees, minutes and seconds) from true north to the sun.
53 Altitude is the vertical angle (in degrees, minutes and seconds) from an ideal horizon to the sun.

5 Computed using National Mapping Division's sunmoonposn program, version 1.1.
» 17 «
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Management of rail traffic between Donnybrook and Kilmore East

Background

Late on 3 February 2020, ARTC identified that signalling had been disrupted around Wallan due
to a fire in the signalling equipment hut. As a result of the damage to the signalling system, ARTC
commenced managing rail traffic through the section using caution orders and other safeworking
rules, consistent with the ARTC Code of Practice for the Victorian Main Line Operations (TA20).
The rules associated with caution orders meant that trains were restricted to speeds not
exceeding 25 km/h, which contributed to service delays of probably at least 45 minutes.5°

To reduce delays, ARTC sought an alternative method of managing trains in the 24 km section
between the passing lanes at Donnybrook and Kilmore East. The use of caution orders under the
CTC safeworking system was then replaced with a method using train authorities that permitted
train speeds up to normal line speed. Train authorities had previously been used by ARTC during
infrastructure commissioning activities.

In early February, ActivateRail®® had been engaged by ARTC to assist with a safeworking solution
to improve the passage of rail traffic between Donnybrook and Kilmore East. The scope of its
services included the development and management of the safeworking solution and the provision
of qualified signalling personnel for its implementation. ActivateRail in turn engaged ARG Rail for
the provision of an additional 3 qualified signallers.

ARTC also sourced personnel from labour-hire firm Programmed to assist with the implementation
of the train working arrangements. Contracted workers included accompanying qualified workers
(AQWs), car drivers (to transport personnel), level crossing keepers (LCKs), and track force
protection staff.

Train notice 266 description of train working arrangements

Initial issue of Train Notice 266

The use of train authorities between Donnybrook and Kilmore East in February 2020 was notified
by train notice 266 (TN 266), issued on 6 February 2020 and effective from 1900 on that day
(Appendix C). The train notice was a typed document of 6 pages and provided the following
introduction to the change of conditions:

TRAIN AUTHORITY WORKING DONNYBROOK PASSING LANE TO KILMORE EAST PASSING LANE:

Owing to signalling disarranged at Wallan Loop, commencing 1900hrs on Thursday 06/02/2020, rail
traffic will operate by means of Train Authority issued by the ARTC Network Controller between signal
DBK6 and DBK18 Donnybrook Passing Lane, and signals KME4 and KME16 at Kilmore East Passing
Lane.

All signalling between Donnybrook Passing Lane and Kilmore East Passing Lane will be disarranged
and the Train Authority single line section will be Donnybrook Passing Lane to Kilmore East Passing
Lane.

TN 266 advised the details of the signals that were disarranged, and that black crosses were
affixed to the posts of disarranged signals. TN 266 advised that within the affected section:

It should be noted that the signal may be lit and any aspect displayed may be ignored provided the
driver of the rail movement is in possession of a Train Authority as detailed in this Train Notice.5”

% A 45 minute delay would be the result of a 24 km/h average speed compared to a 96 km/h average speed over the

24 km section; The issuing of caution orders and applying other safeworking rules in accordance with TA20 also
increased the workload on network control resources.

ActivateRail offered professional advisory services, project managers as well as worksite supervisors, site managers
and track safety personnel.

Project representatives suggested signals remained lit to assist electrical testing, and as location markers for drivers.
18

56

57



ATSB — R0O-2020-002

TN 266 also advised that the points at either end of Wallan Loop would be placed in the
hand-operating position and clipped in the normal (straight) position, and that signage would be
installed at each end of the section advising of the transition between CTC and train authority
working.

TN 266 discussed the roles of the various parties and advised:
ARTC NETWORK CONTROLLER

The ARTC Network Controller is responsible for ensuring the track is safe for traffic prior to each rail
movement and issuing a Train Authority for a rail movement to proceed between Donnybrook Passing
Lane to Kilmore East Passing Lane.

SIGNALLER

A signaller will attend Donnybrook Passing Lane, or Kilmore East Passing Lane to receive a Train
Authority and CAN from the ARTC Network Controller and issue it to the driver of each rail movement.

The signaller will deliver the Train Authority and CAN to the driver of the rail movement as required.

ACCOMPANYING QUALIFIED WORKER

All rail movements operating between Donnybrook Passing Lane to Kilmore East Passing Lane during
the period of the Train Authority Working will be provided with an Accompanying Qualified Worker
who will advise the driver of the rail movement the activities occurring and the affected infrastructure.

TN 266 further specified the processes to be used for the issuing of the train authority to the
driver. It described a requirement for the (in-field) signaller to read back the contents of the train
authority to the NCO, and for delivery to the driver TN 266 stated:

The signaller may then hand the Train Authority to the driver and the driver must sign for the Train
Authority on the butt of the form. The signaller will deliver the Train Authority to the driver of the rail
movement as required.

TN 266 also described the processes for the issuing of a condition affecting the network (CAN)
notice, which was required because the Wallan—Whittlesea Road level crossing protection was not
operating normally.%® The described process included the signaller delivering the CAN to the
driver.

For the passage through the section under the train working arrangements, TN 266 stated:
RAIL MOVEMENT PASSAGE THROUGH SECTION

Prior to entering the section, the driver must verify the Train Authority with the ARTC Network
Controller.

The Accompanying Qualified Worker must also board the locomotive and once the Train Authority has
been verified, the Accompanying Qualified Worker must advise the train crew of the work activities
and that details of the non-operational level crossings.

The rail movement may proceed through the section in the normal manner.

As the movement approaches the Wallan - Whittlesea Rd level crossing at Wallan Loop. The
Accompanying Qualified Worker must contact the level crossing keeper and advise of the rail
movements approach, and when advised, the level crossing keeper operate the test switch to activate
the level crossing and provide the driver the ‘all clear’ hand signal.

% A CAN notice was issued because the Wallan—Whittlesea Road level crossing protection was affected by the signalling

system failure and was being manually operated.
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Changes to train notice 266

TN 266 was updated and reissued on 7 February. This amended notice introduced reference to
the arrangements being in exception of a rule within TA20 and stated:%°

SIGNALLING DISARRANGED

Rule 5, clause b Section 5 of TA20 will not apply for the disarranged signals and the signals will have
a black cross affixed to the signal post and the signal may be lit.

The following signals are disarranged and have a black cross affixed to the post of the signal...

TN 266 was further amended and re-issued by ARTC on 13 February 2020 (Appendix D).
Amendments included:
e removal of the advice that signals in the section may remain Iité°

e addition of text advising that ‘Repeat Back of the Train Authority is not required to be
undertaken by the driver of the rail movement’

e replacement of ‘The rail movement may proceed through the section in the normal manner’
with ‘The rail movement may proceed through the section up to track speed as advised by the
Accompanying Qualified Worker’

e addition of the instruction that ‘The driver must approach the level crossing with caution,
prepared to stop short of the crossing unless the ‘all clear’ hand signal has been provided’

o that Rule 1, Section 3, did not apply during Train Authority Working.®

Train authority form

A train authority form was prepared for use as part of the process described in TN 266
(Appendix E). This form was then to be completed by the NCO and the (in-field) signaller.

Application of train notice 266

In-practice application of TN 266

The method applied for issuing a train authority to a driver travelling in the section between
Donnybrook and Kilmore East involved the on-duty ARTC NCO at Junee, an in-field signaller (the
signaller) and an AQW. Key steps used by these patrties in practice were:

e The NCO and signaller were both provided with train authority forms to be used under TN 266
(Appendix E).

e The signaller positioned themselves at whichever end of the Donnybrook—Kilmore East section
that was to receive the next train.

e Prior to the arrival of the next train, the signaller contacted the NCO to obtain details specific to
the next train movement and was issued with a train authority.%2 The issuing process involved
the NCO dictating the details of the train authority to the signaller and the signaller completing
the form accordingly.

e The signaller then read back the completed train authority to the NCO to verify its contents.

% TA20 Section 5 Rule 5 Clause b stated ‘Light signals not in use are distinguished by a black cross on the front of the
lights. The lamps are not to be lit’.

80 Some V/Line drivers and the RTBU (Rail Tram and Bus Union) had expressed concern at signals remaining lit within

the affected section. On 10 February, a driver refused to pass a lit signal within the section without authority to proceed.

Rule 1, Section 3, pertained to the process when stopping at and then passing automatic signals that were displaying a

stop indication. When applied, the rule required the train to proceed with caution and at a speed not exceeding 25 km/h.

In doing so, the train authority was issued by the NCO to the signaller rather than a driver.
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e A CAN notice was also completed by the signaller under the instruction of the NCO.%3

e The signaller gave the completed train authority and CAN notice to the AQW and, on the train’s
arrival, the AQW boarded the driver’s cab of the train. There was no contact between the
signaller and the driver of the train.

e Once on board, the AQW gave the train authority and CAN notice to the driver. The driver then
contacted the NCO to verify the train authority. ARTC network control required the driver to
verify the train authority to the NCO by its number only. There was no expectation that the
driver would read the content of the train authority to the NCO, and no provision made on the
train authority form for the driver to sign the form.

Train authority statistics

Between 6 and 20 February, 255 train authorities were issued for the section between
Donnybrook and Kilmore East; 126 were issued at Donnybrook and 129 at Kilmore East.®* Two of
these authorities were cancelled owing to errors, one at each location.

Of the 255 train authorities issued, 55 were issued to XPT drivers, with 8 being issued to the driver
of train ST23 prior to the day of the derailment. TA 17 was the ninth train authority that the driver
had received. Drivers of other (non-XPT) passenger trains received 59 train authorities.

There were several instances during the two weeks where the signaller was issued a train
authority for the single line section between Donnybrook and Kilmore East prior to the previous
train authority for the single line section being cancelled. This was contrary to the instructions of
TN 266.

Between 6 and 20 February, there were 21 NCOs and 5 signallers involved in the issuing of the
authorities.

Driver readback statistics

Even though the train working arrangements did not specify a requirement for drivers to read back
the train authority to the NCO, over a quarter of V/Line drivers and some others read the train
authority back to the controller. The proportion was about the same before and after the

(13 February) amendment of TN 266 that stated explicitly that readback was not required.

The driver of ST23 read back the train authority on their first journey under the altered train
working arrangements. On subsequent trips, this driver did not read back the train authority and
verified the authority by stating its number.

The reaction of NCOs to driver readback varied; on some occasions they allowed it to continue,
and on other occasions they indicated to the driver that the readback was not necessary. At 1322
on 20 February 2020, when a V/Line driver was repeating back the train authority, the NCO on
duty on the shift prior to the derailment, advised the driver that they did not need to repeat back.
When the driver continued to repeat back the message, the NCO attempted to talk over the
driver’s repeat back and instructed the driver to ‘standby’.%® The driver continued to repeat back
and advised the NCO that they were of the understanding that a repeat back to the controller was
required.

8 Issued because the Wallan—Whittlesea Road level crossing protection was being manually operated. TA20 section 1,
clause 7, described the issuing of a CAN warning in a range of scenarios that included faulty or deactivated level
crossing warning equipment.

54 Figures for train authorities issued includes all notices issued until the derailment of ST23, including those issued after
the issue of Train Notice 367.

%  The NCO involved was not the NCO on duty at the time ST23 transited the affected area.
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Other operator queries and feedback

On establishment and the subsequent use of the alternative train working arrangements, there
was disquiet within some sectors, and concern that the arrangements introduced were outside the
established operating rules of TA20. The expressed concerns were mostly amongst V/Line
drivers. The following is a selection of relevant actions and concerns on the train working
arrangements in place:

e On 7 February, a northbound NSW Trains driver queried the wording in TN 266 that indicated
that drivers should disregard signals between signals DBK8 and KME2. The driver advised the
on-duty NCO that DBK8 would be facing trains travelling in the other direction.6 The NCO
advised they would raise the matter, although there was no subsequent change to this part of
TN 266.

e On 10 February, a V/Line driver advised ARTC train control that that they would not pass
signal WLNS at stop (that was still lit), as they believed they could not treat it as a signal that
could be disregarded. The driver requested separate authority to proceed, or for the lights in
the signal to be extinguished, leading to a long delay in train operations through the section.
The NCO advised that the instructions in the train notice covered the workings and they would
not issue an additional authority as they believed this would be a second authority for the same
section. All signals within the section were subsequently extinguished, and TN 266 was revised
on 13 February with the text ‘the signal may be lit’ removed.

¢ On 11 February, a V/Line driver made an inquiry to their management as to why ARTC had
implemented train authority working when TA20 section 25.1d did not allow for such use of
train authorities.

¢ On 12 February, a V/Line driver advised the on-duty NCO that they had been instructed by
their superiors to travel through the section at 25 km/h ‘due to the rule book’. TN 266 was
reissued on 13 February with the text ‘Rule 1, Section 3, did not apply during Train Authority
Working’ added and the text ‘The rail movement may proceed through the section in the
normal manner’ in the original notice replaced with ‘The rail movement may proceed through
the section up to track speed as advised by the Accompanying Qualified Worker.’

e On 14 February, a V/Line driver requested that the signaller give them the train authority
directly (as stated in TN 266) rather than via the AQW. This required the signaller (who had by
that time departed the handover position) to return to Kilmore East to hand the train authority
directly to the driver.

Train notice 367 description of changed conditions

Details of notice

Train Notice 367 (TN 367) (Appendix F) was issued on the evening of 19 February 2020 and
contained additional instruction to TN 266. In relation to the changed conditions at Wallan Loop,
the notice advised:

Trains Operating Via No. 2 Track Wallan Loop

In addition to instructions contained in Train Notice 266 / 2020 issued on 13/02/2020 the following
temporary alteration to working will apply.

On Thursday 20 February 2020 between 1430 hrs and 2130 hours, all trains will operate via No. 2
track at Wallan Loop, in the Donnybrook to Kilmore East, Train Authority Single Line Section.

At approx. 1400hrs the TFPC®” will obtain a Track Warrant between Signal DBK8 at Donnybrook and
KME4 at Kilmore East and upon Stop Boards being erected at Wallan Loop, the Safeworking

%  The same ‘anomaly’ existed in the descriptions for southbound travel

87 Track Force Protection Coordinator
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Manager will set points 3 at the Melbourne end of Wallan Loop, and Points 7 at the Kilmore East end
of Wallan Loop to the reverse position and then reapply the point clips and secure the point clips with
special padlocks.

TN 367 also provided information on what would be in the train authority with the note:
NOTE: POINTS AT WALLAN LOOP SET AND SECURED FOR NO. 2 TRACK
MAXIMUM SPEED ENTERING WALLAN LOOP 15KPH
MAXIMUM SPEED EXITING WALLAN LOOP 35KPH UNTIL TRAIN HAS CLEARED POINTS
At the conclusion of TN 367 was the following special note:
SPECIAL NOTE:

# The maximum speed for trains entering Wallan No. 2 track and is 15Kph until the whole of the train
has cleared the points, and

# The maximum speed for trains exiting Wallan No. 2 track is 35Kph until the whole of the train has
cleared the points.

The Accompanying Qualified Worker must remind train crews of trains that the train will operate via
No. 2 track at Wallan Loop and the speed limits required.%8

A separate train notice details testing of signalling at Wallan after which normal main line running will
resume.

The instruction in TN 367 on the maximum speed for entering Wallan Loop was not documented
as a temporary speed restriction.®® Therefore, a CAN warning for the 15 km/h speed limit at entry
to Wallan Loop was not issued.

Train authority form for transit through Wallan Loop

A new train authority form was prepared for use by NCOs and (in-field) signallers during train
transit through the loop (Appendix G). The form included the additional note that:

NOTE: POINTS AT WALLAN LOOP SET AND SECURED FOR NO. 2 TRACK
MAXIMUM SPEED ENTERING WALLAN LOOP 15KPH
MAXIMUM SPEED EXITING WALLAN LOOP 35KPH UNTIL TRAIN HAS CLEARED POINTS

Distribution and receipt of TN 367
ARTC distribution

ARTC procedures defined the processes to be followed for preparing, reviewing, approving and
issuing operational notices (including train notices) on the ARTC network.® Different processes
applied to different parts of the ARTC rail network. For its NSW and Queensland network, the
ARTC procedures for distribution of operational notices specified direct transmission to selected
internal and external stakeholders.

For Victoria, South Australia and Western Australia, approved operational notices were published
on the ARTC WebRAMS (Rail Access Management System) portal.”" Standing train notices were
specified as being uploaded to this portal at approximately 180072 each evening. There was no
specified timeframe in which a notice was to be issued prior to it coming into effect.”® Access to

%  There was no available evidence with respect to the communications between the driver of ST23 and the AQW.

Temporary speed restriction: a speed, less than the maximum allowable permanent signposted speed, applied for
track, signal, train equipment, or environmental conditions.

70 Preparation and Distribution of Operational Notices OPE-PR-001, Version Number 1.2, 31 May 2019

" http://webrams.artc.com.au/; In ARTC procedure OPE-PR-001, the acronym NRAMS was used.

2 Australian Central Standard Time

The ARTC procedure specified that proposed standing train notices should be lodged (with ARTC operational staff) at

least 10 days prior to their application, although it did not specify a publication timeframe requirement.
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69

73



ATSB — R0O-2020-002

WebRAMS was available to ARTC customers and stakeholders via an allocated User ID system.
For rail operators operating in Victoria, the onus was therefore on them to access ARTC safety
notices through this portal.

Formal distribution of TN 367 by ARTC to rail operators was via the WebRAMS portal. ARTC
reported that TN 367 was uploaded to WebRAMS as part of an automated system update at
184574 on 19 February 2020.

In addition to the formal release (on WebRAMS), a draft of TN 367 was forwarded to V/line for
comment at about 1330 on 19 February. There was no reported similar active engagement by
ARTC with, or direct release of TN 367 to, NSW Trains or freight operators.

NSW Trains receipt

NSW Trains did not have an active process in place to interrogate the ARTC WebRAMS portal for
network operational information related to its Victorian operations. The activity of searching the
ARTC portal was inadvertently discontinued around 2017 following a restructure within NSW
Trains. For its operations within Victoria, NSW Trains drew on weekly operational notices (WONSs)
prepared by Metro Trains Melbourne (MTM) that were issued each Tuesday for the week
commencing the Wednesday.” The WONSs included safety information for metropolitan and
regional services. The WONSs did not, however, typically include ARTC train notices, and
reference was instead made within the WON to the ARTC WebRAMS portal.

Each week, NSW Trains extracted information from the WON that was considered relevant to its
Victorian operations. This process was used to produce an information pack for NSW Trains
regional drivers that would operate in Victorian territory. This information pack was then placed in
the pigeonhole of each driver at their Junee base. It was a driver’s responsibility to collect the
information from their pigeonhole and assimilate that information.

No evidence was identified to indicate that NSW Trains was aware of TN 367 prior to the
occurrence. WON Issue No.07, which was published on 18 February 2020, did not include
information from TN 367. This WON did contain TN 266 (as amended on 13 February), which was
the ongoing train notice for the Kilmore East to Donnybrook section at the time of the release of
WON 07. Its direct inclusion in the WON was not standard practice and was instead the result of
V/Line re-issuing ARTC TN 266 (as amended on 13 February) within its own safety information
distribution system.

Extracts from WON 07 were prepared for distribution to NSW Trains drivers by 1139 on the
morning of 20 February. The information pack (that did not include information on TN 367) was
reported as being placed in the pigeonholes of regional drivers (at Junee) by 1247 the same day.
It could not be confirmed whether the driver of ST23 had read the information pack issued on that
day. There was no functioning system to assure that drivers read and understood the distributed
safety information.

For its operations on the NSW portion of the ARTC network, NSW Trains received SAFE notices
directly from ARTC.76
V/Line receipt and distribution

Normal V/Line process entailed driver supervisors checking the WebRAMS portal after the
evening publishing of ARTC notices on that portal and distributing train notices to affected drivers.

74 The update of WebRAMS was reported to have been actioned in Adelaide at 1815 central daylight time, which was
1845 eastern daylight time.

S The WON was published by the Office of Rail Safety Manager (a part of MTM) on behalf of MTM and V/Line.

6 SAFE Notices are used by ARTC on its NSW and Queensland corridors to give notice of changes or exceptions to

ARTC Network information publications.
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In the case of TN 367, V/Line also received pre-information by email at 1333 on 19 February.
ARTC provided V/Line with a draft of TN 367, although the distribution was not accompanied by
an assessment of risk and risk controls. The notice was then circulated to various staff within
V/Line with safety responsibilities. At 1434, a V/Line member of staff responded that:

there should be track force protection mainly, due to the fact that for the past week we have been
running at line speed, thru No.1 road, now we have a change to No.2 road with the necessary speed
reductions.

In response to receiving TN 367, V/Line published a V/Line safe working circular (SW.0024.2020),
incorporating TN 367, for distribution to all drivers. The V/Line drivers that were to run through
Wallan Loop on 20 February were also contacted by their driver supervisor prior to their shift and
advised of the change in operating conditions at Wallan Loop.

The issuing of TA 17 to ST23 under TN 266 and TN 367

On 20 February, the issuing of the train authority (TA 17) for the passage of train ST23 followed
the same processes as had been used during the previous 2 weeks. The NCO issued TA 17 to
the signaller, and that process included a signaller readback. The copy of TA 17 completed by the
signaller was consistent with the TA 17 that was completed by the NCO. The signaller’s copy of
TA 17 was then transferred via the AQW to the driver of ST23, again consistent with the
processes used in the previous weeks.””

Operating rules

Safeworking rules and use of train authorities

ARTC operating rules for Victoria were defined in the ARTC Code of Practice for the Victorian
Main Line Operations (TA20).78 This code described the following safeworking systems for those
parts of the ARTC network covered by the code: ™

e centralised traffic control (CTC)
¢ the train order system.

Prior to the signalling hut fire at Wallan in early February 2020, rail traffic through this section was
managed using the CTC system described in section 17 of TA20. In the case of signal failure, this
section provided for the use of caution orders and CTC arrival messages. The caution order form

used in conjunction with a CTC system required that traffic ‘proceed cautiously’ .... ‘in accordance
with Rule 1, Section 3'.80

The use of train authorities in the circumstances that were present between Donnybrook and
Kilmore East in February 2020 was not provided for in TA20. The procedures associated with train
authorities were specified in section 25 of TA20. This section stated that ‘Train Authority
Working®' must be used as specified by the individual operation of the safeworking system’. For
sections with Centralised Traffic Control, the scope of train authority use was specified in TA20
as: 8

7 Although consistent with the process used by signallers and AQWs in the previous weeks, TN 266 described that ‘the
signaller will deliver the Train Authority and CAN to the driver of the rail movement as required’.

8 At the time of the derailment, Issue 2.1, 01 July 2018

" Safeworking is an integrated system of operating rules and procedures that defines the interaction between workers
and engineered systems. Of primary concern of a rail safeworking system is safe operations including train separation
and speed management.

8 Rule 1, Section 3 specified proceeding at a speed not exceeding 25 km/h.

81 The phrase ‘Train Authority Working’ was used in section 25 of TA20. ARTC advised that this type of working had
previously been used in Victoria during commissioning activities following signalling system upgrade.

The scope of application of train authorities was similarly defined for the Train Order System.
25
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e to assist a disabled train
e train to return to the crossing loop in the rear
e working a train to the point of an obstruction on one or both sides.

For those circumstances where the use of a train authority was permitted, section 25 of TA20
described the methods of delivery, books of train authority forms, and verification protocols. The
processes subsequently used in the train working between Donnybrook and Kilmore East were
not consistent with those described in section 25 of TA20.

Communication requirements in TA20

Section 25 described that a driver must not proceed into the section unless the train authority was
fully understood.83 Verbal communication requirements were also specified in section 1 of TA20,
although the direct applicability of this section to the train working arrangements in use at the time
of the derailment is unclear. Section 1 stated that ‘the receiver must confirm the content of a
message by repeating the message back exactly as it was received to the sender, if the
communication is about: ...... special working.8

The same clause of TA20 section 1 also addressed the relaying of communications and stated
that ‘if it is not possible for a sender to communicate directly with an intended receiver, Competent
Workers may relay the content’. In this case, direct communication between drivers (the intended
receiver) and the NCO was possible via radio.

Condition affecting the network (CAN)

Within the ARTC operating rules for Victoria (TA20), Section 1, rule 7.a. provided information on
the issuing of CAN warnings and stated that the ‘Condition Affecting the Network (CAN) form is
used by Network Controllers when giving written warning to rail traffic crews if ... faulty or
potentially faulty level crossings have been reported’.?5 The use of a CAN to notify drivers of the
manual operation of the level crossing protection at Wallan—Whittlesea Road was consistent with
this description.8®

Other rules

Other codes and rules that described potentially relevant safeworking systems and procedures
were also reviewed (Appendix H). None were considered directly relevant to this occurrence.

Risk management

ARTC risk management system

ARTC captured operational risks on the ARTC network in its enterprise risk management system
(ERMS). The ERMS was a repository of identified risks, risk controls and risk owners.

For the top event of derailment, 44 potential causes were recorded. The top event of derailment
was for any train type, and risks associated with passenger operations were not separately
considered.

Of the 44 identified causes of derailment, the cause ‘Train driver error (eg. overspeed) was listed
and was linked to 15 risk controls. ‘Other rail operator’ was identified as the responsible party for 6
of these controls that pertained to the rolling stock operator, and included controls such as driver

8 TA20 section 25 rule 2.f.

8 TA20 section 1 rule 8.b.

8  There were a number of other scenarios for which a CAN would be issued including a temporary speed restriction.

8  The application was, however, inconsistent with the rule that specified that the ‘Network Controller must dictate the
CAN warning details direct to the rail traffic crew'. There was provision for relaying the message when direct

communication between an NCO and a driver was not possible. However, radio communication was possible.
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competency, route knowledge and fatigue management. ARTC was identified as the responsible
party for the remaining 9 risk controls. Of these ARTC controls, the first 2 listed were ‘ATMS
(where in place)®” and ‘Two person train operation (where in place)’. Neither of these controls
was applicable to passenger train operations in Victoria. Of the remaining 7 controls allocated to
ARTC responsibility, the most significant were ‘Network rules and procedures’, ‘Track signage’
and ‘Train graphs’ that were each rated as ‘partially effective’.

Within other causes for derailment, the risk control of ‘ARTC Safety Management System (SMS)’
was a common risk control and rated as ‘substantially effective’. For the derailment cause of
‘Human Factors’, train notices were listed as an administrative control and rated as ‘minimally
effective’.

For operations of the XPT on the ARTC network, the risk management interface between ARTC
and NSW Trains was described in a 2011 interface agreement that was agreed between ARTC
and RailCorp.8 The document included a risk review table describing the risk of derailment due to
train overspeed, although this document had not been updated since the agreement in 2011.

ARTC risk management procedure

ARTC'’s safety management system (SMS) included a risk management procedure that advised
that the identification and management of risk occurs at all levels of ARTC.8 This procedure was
described as being consistent with ISO 31000:2018 Risk Management — Guidelines® (Standards
Australia 2018) and included different types of risk assessment and approaches (Appendix I).

This risk management procedure included requirements for a risk study or assessment for a range
of activities and system changes. It specified that formal risk studies were usually undertaken for
complex activities where potential impact was likely to be significant. The listed types of activities
where the procedure suggested a formal risk study may be considered appropriate included:

¢ significant civil works, such as tunnel construction, bridge construction
¢ technical operational changes, such as introduction of new signal/track infrastructure

o safety-critical system changes, such as network control system changes.

Consistent with the overarching procedure, the relevant ARTC work instruction®! for the
application of risk management referenced alignment with ISO 31000. The work instruction
specified establishing the objectives, context and scope to be carried out by the workshop
convenor prior to a risk workshop taking place.

Application of risk management for train working arrangements

Risk workshop and development of risk management plan

For the train working arrangements between Donnybrook and Kilmore East from 6 February, a
risk management plan was prepared. A limited risk workshop was conducted at about 1600% on
6 February and involved representatives from ARTC and its contractor, ActivateRail. There was

87 Advanced train management system that monitors and manages rail traffic

8 ARTC and Rail Corporation New South Wales (RailCorp) entered into an interface agreement in 2011 for RailCorp
operations on the ARTC network. The functions of Railcorp were transferred to NSW Trains and other entities on
1 July 2013 and at the time of the derailment of ST23 at Wallan in February 2020, the 2011 interface agreement was
the applicable interface agreement between ARTC and NSW Trains.

8  ARTC (2019) RSK-PR-001 Risk Management, version 1.4

% The objective of AS ISO 31000:2018 is described within the standard as being to provide guidelines on managing risk
faced by organisations. The application of these guidelines can be customised to any organisation and its context, is
not industry or sector specific, and the standard also provides a common approach to managing any type of risk.

91 ARTC (2019) Application of Risk Management, RSK-WI-001

92 Approximate time of risk assessment advised by ARTC.
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no evidence of involvement of a risk specialist or risk manager in the process. The associated risk
management plan was then finalised on 7 February.

This documented risk management plan was not updated for the duration of the temporary train
working arrangements. ARTC advised that risks relating to the train working continued to be
informally assessed as feedback was received and that changes were reflected in the
amendments made to TN 266.

Context described in risk management plan

Within the ‘context setting’ section of the risk management plan, the background of the risk
assessment was documented as being the re-signalling of Ararat Junction and referenced
documents included the ‘Operations and Safety Commissioning plan for the commissioning of
signalling at North Geelong C'. It is probable that previous plans were used as the basis for risk
assessment, but not all sections of the risk management plan had been updated for the signalling
disruption between Donnybrook and Kilmore East and the planned train operations.

Scope described in risk management plan

The scope documented in the risk management plan stated ‘the scope is specific to the rail
operations and safeworking activities for the commissioning'. It is probable that the scope referred
to a previous commissioning activity and was not updated for the extended period of train
operations between Donnybrook and Kilmore East.

Consultation in risk assessment process

The ARTC risk management procedure stated that ‘a consultative approach with stakeholders
must be used to determine the context, risk criteria and structure for the remainder of the process.
The risk management plan for the train working between Donnybrook and Kilmore East identified
rail operators as stakeholders. The risk worksheet associated with the plan was released to V/Line
and labour-hire firm Programmed at about 1700 on 7 February, the day after TN 266 and the train
working arrangements came into effect. NSW Trains and freight operators were not included in
this distribution.

Outcomes of risk assessment described in risk management plan

The risk management plan for the ‘Operation of Train Auth Working between Donnybrook and
Kilmore East’ identified 10 risks and associated control measures. The plan documented the
treatment for each risk and ARTC was identified as the ‘responsible party’ for each risk and
associated control.?® The plan provided no evidence of treatments that had been considered but
rejected.

Several described hazards were associated with works and commissioning of signals. There were
no identified hazards or scenarios (and associated risks) specific to passenger train operations.

Risks associated with routing trains through Wallan Loop or derailment due to overspeed were not
directly identified in the risk worksheet. There were also no subsequent changes to the risk
management plan specific to the routing of trains through Wallan Loop on 20 February.

Of the 10 risk items that were identified in the plan, the risks most relevant to this investigation
were:

o rail operator not aware of the altered train working (risk item 2)

e deactivated level crossing protection (risk item 6).

The identified risks and risk controls associated with risk item 6 and the level crossing protection
at Wallan—-Whittlesea Road are described at Appendix J.

% The plan did not identify individual risk owners as required by the ARTC risk management procedure.
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Rail operator not aware of the altered train working (risk item 2)

The risk management plan described the hazard, cause and outcome associated with the
operator (driver) not being aware of the altered train working (Table 1).

Table 1: Risk management plan description of risk item 2

Hazard Rail Operators not aware of the altered working

Caused by Train notices not received by train crews detailing the processes in place

Worst outcome Train driver accepts the train authority and proceeds into the section not conversant with the
altered working

For this risk, the plan identified 4 controls that were to be implemented, of which 2 controls, the
timely issue of train notices and the ‘piloting’ of the train, were also relevant to the management of
risks associated with the subsequent routing of trains through Wallan Loop (Table 2).

Table 2: Specified risk controls for risk item 2 and ATSB comment on implementation

Specified risk control ATSB comment on the implementation of the control
Train notices will be issued in a All train notices were issued a short time prior to them taking effect.
timely fashion e  The initial release of TN 266 was on 6 February and came into effect

at 1900 the same day.

e  The 2 subsequent updates to TN 266 came into effect on the same
day as their issue.

. For the changed conditions at Wallan Loop, TN 367 was released
on the ARTC portal at about 1845 local time (1815 in Adelaide) on
the evening of 19 February, and the changed conditions (points set
for the loop) existed by 1536 the following day (20 February).

Signals at the interface of the Signage at Donnybrook and Kilmore East provided a visual cue to drivers at
commissioning will have change the extremities of the affected section of the transition between CTC and the
of safeworking signage to altered train working.

indicate the interface between This control was not relevant to the change to route trains through Wallan
CTC and train authority working Loop.

Disarranged signals will have Black crosses were affixed near the base of disarranged signals rather than at
black crosses affixed to them the signal head and were reported as difficult to observe. In addition, the

deviation from the practice of extinguishing affected signals resulted in
confusion until signals were extinguished and the update reflected in the
amended TN 266 issued on 13 February.

This control was not relevant to the change to route trains through Wallan

Loop.
Trains are piloted through the Although the risk management plan specified that trains would be piloted, a
section® pilot was not made available for the trains operating during the altered working.

Instead, an AQW was made available. Differences between the roles of pilot
and AQW are discussed below.

For the changed conditions and routing of trains through Wallan Loop, this
control was augmented by the issue of TN 367, which specified that the AQW
was to advise the driver that the train would operate via No.2 track and of the
speed limits required.

% The risk assessment reference to ‘piloted’ is different to TN 266 that refers to an accompanying qualified worker

(AQW).
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A pilot as a risk control

Although the definition of a ‘pilot’ varied across a number of references, descriptions were of a
directive role (compared to that of the AQW described in TN 266). Consistent themes were that
the role of a pilot involved directing the movement of the train, and that to perform their role the
pilot required a full understanding of the route, the infrastructure and operational constraints.

Within the ARTC code of practice for operations in Victoria (TA20), the role of a pilot was
mentioned within section 14 (Single Line Working) and section 15 (Infrastructure Works). These
sections included detailed requirements for a pilot ranging from identification badges to tasks
specific to the safeworking activity. Neither of sections 14 or 15 were applicable to the train
operations in place at the time of the derailment of train ST23 and the described process for the
AQW did not follow the requirements in these sections. There was no mention of the use of a pilot
in section 25 of TA20 (Issue of Train Authorities).

The Rail Industry Safety and Standards Board (RISSB) Glossary defined the title of ‘Pilot’ as:
A Competent Worker, who accompanies, directs and advises rail traffic crews.

The ARTC Glossary®® (applicable to NSW) included the following definitions pertaining to pilotage:
Pilot: a Competent Worker who accompanies, directs and advises Rail Traffic Crews

pilot: to direct or guide Rail Traffic Crews and advise them about local conditions and operating
restrictions on running lines and at worksites.

Also applicable to NSW, the ARTC document ANRP 710: Piloting trains and track vehicles®®
contained specific requirements on what a pilot should do. Of note, the procedure advised that:

The driver was responsible for the safe operation of piloted trains and track vehicles.

The pilot needed to confirm their knowledge of the route.

The pilot needed to establish and maintain effective communication with the NCO.

The pilot needed to give clear directions (to the driver).
Comparing these requirements with the role of an AQW under TN 266 and TN 367:

e The driver was similarly responsible for the safe operation of the train.

e There was no clear requirement for the AQW to confirm their knowledge of the route.
e The AQW was not required to, and did not, communicate with the NCO.

¢ The AQW was not required to, and did not, direct drivers.

The role of an AQW for the train working arrangements

The role of an AQW was not defined nor referenced in either TA20 or the Code of Practice for the
Defined Interstate Rail Network. The role of an AQW (or qualified worker) was also not defined by
the industry body, RISSB.%" The qualifications, knowledge and experience required of an AQW
were also not described within the documentation for the train working arrangements between
Donnybrook and Kilmore East in February 2020 (TN 266).

A primary task allocated to an AQW was to call (by mobile phone) the level crossing keeper (LCK)
to ensure activation of the level crossing protection at the Wallan—Whittlesea Road prior to train
arrival. TN 266 also described that the AQW was to advise the driver of the ‘work activities’ and
affected infrastructure, and a later amendment to the notice added that ‘the rail movement may
proceed through the section up to track speed as advised by the AQW'. Although not documented

%  ARTC Glossary Issue 4.0, 15 January 2023, (accessed at www.artc.com.au/uploads/Glossary-I-4-Rev-0.pdf)

% ANRP 710 Piloting Trains and Track Vehicles, Network Procedures (11 October 2015). This document was only
applicable to the NSW portion of the ARTC network.

A competent worker was defined as a worker certified as competent to carry out the relevant task (RISSB).
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in TN 266, the AQW also performed the task of delivering the train authority and CAN notice to the
driver of the train. There were no defined qualifications or experience requirements to perform the
role of an AQW.

The role of an AQW was to provide information rather than be directive and there was no
responsibility on the part of the AQW to ensure the driver understood the content of the train
authority. Under TN 367, there was an additional requirement for the AQW to remind the driver
that the train was to operate via No.2 track at Wallan Loop. However, there was no associated
protocol for assuring driver understanding of the train authority, and no readback requirement
between a driver and the AQW.

AQW experiences during the train working between Kilmore East and Donnybrook, including
interactions with drivers, were explored in interviews. Described experiences included:

¢ On the shifts prior to the change at Wallan Loop on 20 February, the AQWs told drivers that
they could travel at line speed (at the driver’s discretion), that the crossing at
Wallan—Whittlesea Road had been disabled, and that the LCK would be contacted to activate
the crossing.

¢ In the period that the disarranged signals were still lit (prior to the 13 February amendment to
TN 266), the AQWs would generally inform drivers that they could pass any lit signals at
normal speed.

e Experiences and recall of train operating speeds varied across the AQW group. There was
reasonable consensus that the XPT would generally operate at speeds around the line speed
of 130 km/h, whereas V/Line trains would mostly travel at a lower speed, with one AQW
suggesting typically around 75 km/h. The speed of freight operators varied.

o AQWs varied in their recall of the speed of trains approaching the Wallan—-Whittlesea Road
level crossing. One AQW stated that they would advise the drivers to use caution going
through this level crossing.

¢ Interaction between the AQWs and train crew would vary. Although there were sometimes
conversations with the drivers, one AQW described this as ‘cab-chat’.

Application of the role of AQW for train ST23

This shift was the first time the rail worker was performing the role of AQW. At the start of their
shift, the AQW allocated to ST23 was briefed by a more senior AQW on the role of the AQW. The
briefing included instruction on calling the LCK to facilitate and confirm level crossing protection at
Wallan—Whittlesea, and the landmarks for making that call.

The briefing also included discussion on TN 367 that specified a requirement for the AQW to
advise the driver that the train would operate via No.2 track at Wallan Loop and of the speed limits
at entry to and exit from the loop. The AQW on ST23 was also in possession of a copy of TN 367.
When at Kilmore East, the AQW was also briefed by the signaller on the particulars of the train
authority and the speed restrictions. Based on this evidence, it is very likely that the AQW on train
ST23 was aware that ST23 was being routed through Wallan Loop and of the requirement to
advise the driver.

As previously noted, the AQW did not have experience as an AQW or as a pilot prior to this shift.
The AQW also did not have front-of-train experience or route knowledge®® for the section between
Donnybrook and Kilmore East.

Also as previously noted, due to the absence of in-cab recordings the nature and content of the
conversations that took place between the AQW and driver on ST23 are unknown.

% Route knowledge: Essential knowledge required to enable rail traffic crew to work safely over a route (Standards

Australia 2017).
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Train recorded information

The Hasler RT recorder

Power cars XP2018 and XP2000 were each fitted with a Hasler RT data recorder. The Hasler RT
is an electro-mechanical device that records data onto a waxed paper tape (roll). Data recorded
included speed, distance, time, a combined power-vigilance parameter, and brake cylinder
pressure. The Hasler equipment included an analogue speedometer located on the driver's
console.

Unlike modern data logger systems that provide digital information for a wide range of operating
parameters, the Hasler tapes provide their limited information in graphical format. As a result,
there is less precision in the data. GPS data from the train’s installed radio system was used to
verify time, speed and position information.

Estimated train speed, throttle and braking

The Hasler and GPS data was analysed to assess recorded driver activities and train speed,
including on the approach and into Wallan Loop (Appendix K). It was found that an emergency
brake application was made when the train was travelling at about 129 km/h.®® Brake cylinder
pressure began to rise when the train was between 153 and 50 m from the turnout to Wallan
Loop. The speed at entry to Wallan Loop was estimated to be between 114 and 127 km/h.

On the approach to Wallan, there was braking and throttle activity consistent with expected driver
activity. A power application was made, and speed increased to about line speed after the
confirmation was obtained from the LCK that the crossing protection at Wallan—Whittlesea Road
was activated. There were no warnings provided by the vigilance system (therefore indicating
there was driver activity) after the train departed Kilmore East.

Cab video and voice recording devices

The leading power car (XP2018) was not fitted with in-cab voice or video recording devices, nor
was it required. As a result, there was no available evidence with respect to communications or
interactions between the driver and AQW prior to the occurrence. Voice recording within the
driver’s cab would have assisted the investigation in ascertaining the interactions within the cab,
and the potential identification and analysis of any associated safety factors.

% The speed display on XP2018 would have been reading about 127 km/h.
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Derailment site

Site overview

The derailed train came to rest in a concertinaed arrangement and the leading power car had
overturned onto its left side (Figure 13). The 5 passenger cars had derailed and were at various
angles of incline. The rear power car was upright and still on track.

Figure 13: Train ST23

Source: ATSB

Turnout and track

At the time of the derailment, the points at the northern end of Wallan Loop were in their reverse
position to provide entry to the loop (Figure 14). The points mechanism had been placed into the
hand-operating mode %% and the points were locked in position. The mechanism was also
padlocked. These settings were consistent with the arrangements specified in TN 367 and TA 17.

190 No. 7 points were controlled by a dual-control point machine. They could be operated in motor (remote operation) or

hand (manual operation) mode.
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Figure 14: No. 7 points at the northern entrance to Wallan Loop set to reverse
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There was no evidence of derailment prior to the turnout. Inspection identified evidence of
derailment within and beyond the turnout. Track damage, including to rail and track formation, was
extensive within No.2 track.

There was no evidence identified to indicate that the condition of the track at the northern entry to
Wallan Loop was a factor in the derailment, noting also that the speed of the train exceeded the
design rating of the turnout by a significant margin. The left rail of the turnout had been lifted a
small amount at the commencement of the reverse route, possibly as a result of loading of the
right side of the track in the vicinity of the crossing block'°! during the passage of ST23.

Power car XP2018

The leading power car (XP2018) had rolled onto its left side and come to a stop to the left of No.2
track and against a row of pine trees (Figure 15). With the power car on its side, the only
reasonable access to the cab was through the right-side driver’s cab door.

At the time the site observations were made, the brake controller in the driver’s cab of power car
XP2018 was in the emergency brake position with the power (throttle) controller in OFF and the
reverser direction in forward. Both diesel fuel tanks of power car XP2018 had been torn open
along their bottom left edge during the derailment and overturn.

101 Crossing block: a casting or fabricated steel component that enables a wheel travelling along one rail to pass through

the rail of a track which crosses its path.
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Figure 15: Power car XP2018 overturned and access route via right door
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Leading passenger car

Of the passenger cars, the first (car A) had the greatest tilt (about 30° from the vertical) and the
most extensive exterior damage. It had come to rest on a row of pine trees (Figure 16).

Figure 16: The derailed position of car A (photograph taken after cutting of trees)
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Source: CITS
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Power car XP2018 crashworthiness and survivability

General inspection findings

Inspections of power car XP2018 were conducted to examine its crashworthiness performance
and crew survivability features. The car was initially inspected at the derailment site, and further
examined at the Auburn UGL facility (Figure 17).

Figure 17: Power car XP2018 at Auburn workshops on 10 March 2020
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Source: ATSB

Scouring damage was present along the full left side of the power car that suggested the car had
slid on its side for a significant distance. The car had retained its whole-body structural integrity,
however both doors on the left side had been dislodged. There was evidence of a significant
amount of ballast and earth having entered the driver’s cabin through the left-side driver’'s cab
door opening. Instruments, control panels and interior fittings were mostly intact.

The car’s forward windscreen had remained in place during the derailment.'%2 The lower rear
corner of the left-side quarter window had detached from the frame, although it was assessed that
only a limited amount of ground material had entered the cab through that opening.

Inspection of left-side cab door

The left-side driver’'s cab door was made from fibre-reinforced polymer and contained a glass
window panel (that remained intact). The door was inward opening, hung with 2 hinges on its rear
edge and closed by a single door latch on its forward edge. After the power car overturned onto its
left side, the door separated from the door frame and was loose within the cabin.

102 Following the derailment, the windscreen was removed by rescuers to improve access to the driver's cab.
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Inspection identified that the 2 hinges had failed. The upper hinge knuckles had peeled open
(Figure 18) and the fastening of the lower hinge to the door frame had failed (Figure 19).

Figure 18: Upper internal hinge of left cab door of XP2018

j

Source: ATSB

Figure 19: Lower internal hinge of left cab door of XP2018

Source: ATSB
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Assessment of left-side driver’s cab door separation

Design standards for pressure loading

The configuration of the driver’'s cab door and the potential scenarios leading to its separation from
the door frame were considered. It was concluded through inspection of the components, and the
probable comparative loading on the upper and lower hinges, that the most likely initial failure was
of the upper door hinge.

A simplified assessment of the hinge was conducted using design loads from contemporary
Australian and overseas industry standards.'®® Australian standard AS 7521:2018 (Standards
Australia 2018a) specified that external vehicle doors were required to meet the United Kingdom’s
Rail Safety and Standards Board (RSSB) standard GMRT2100. Issue 6 (2020) of that standard
specified external static and aerodynamic loads that were both defined as 2.5 kPa for trains
travelling up to 200 km/h. Analysis indicated that the upper hinge on the XPT would not be
expected to fail with a 2.5 kPa external pressure, applied quasi-statically (Appendix L).

Design standards for loading when overturned

GMRT2100 did not specify loading associated with external impact during rollover but did note
that ‘where hinged external doors are used, typically for cabs, it is good practice to pay particular
attention to the design of the door frame and locks'. It further noted that ‘there is a risk that, in the
event of a derailment resulting in a roll-over, the structure can flex sufficiently to spring the door
open, with the subsequent risk of the ingress of ballast and debris’. Assessment of the door and
door frame of ST23 concluded that, in this instance, the door probably failed at its hinges rather
than opening. Regardless, the result was the same with the entry of debris.

Australian industry standard AS 7520.1-2022 (Standards Australia 2022) specified that:

The cab roof structure, cab mounting systems, and adjacent structures should be capable of
supporting the weight of the locomotive (including the bogies) in the situation when the locomotive is
resting on its side without exceeding the critical design stress in the main supporting members .....

There were no specific requirements in the standard that related directly to the external loading of
doors when the vehicle was on its side, nor dynamic loadings associated with a vehicle impacting
the ground.

Although these loading scenarios were not specified for doors, an assessment was made of the
upper hinge considering the pressure applied to the cab door if the power car was resting on its
side with its own weight evenly reacted across the side profile of the car. This scenario equated to
an applied pressure of about 11 kPa. It was found that the upper hinge knuckles would probably
unfurl under this applied external pressure or at least commence to plastically deform

(Appendix L).

Loading on door of ST23

In the process of overturning and sliding on its side over uneven ground, the dynamic loading of
the left-side driver's cab door would be expected to be significantly higher than the static load case
of the car resting on its side (11 kPa). Given the probable commencement of unfurling of the
upper hinge knuckles in the static-load case, complete unfurling of the upper hinge knuckles in the
higher dynamic-load scenario was considered very likely. Consistent with this finding, it was also
concluded that the cab side-door attachments were probably not designed to withstand the power
car overturning and sliding on its side.

103 Given the age of the power car and its apparent compliance with door loading specified in contemporary standards,

there was no attempt to assess the door against loading requirements in historical standards.
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Survivability assessment of access to/egress from driver’s cab

Access to the driver’s cab on overturned power car

The normal access to and from the XPT driver’s cab was through its side doors. With the power
car on its left side, the right-side driver’s cab door, which was now at the top of the overturned
power car, was the most accessible access route to the cabin and the train crew inside.

The right-side driver’s cab door of ST23 remained operable and was used by members of the
passenger services crew to gain access to the cab. However, this access route was only
accessible by able-bodied people climbing on top of the power car and there was no reasonably
practical way to extricate any non-ambulatory people from the driver’s cab.

At the rear of the driver’s cab there was an internal door to access the machinery space, and at
the rear of that space there were 2 rear door side exits and a rear central door. However, access
to the driver’s cab via the machinery and equipment compartments with the power car overturned
would be hazardous and probably unrealistic.

Contemporary Australian egress requirements

Australian industry standard AS 7522:2021 (Standards Australia 2021)'%* specified that enclosed
cabs of rolling stock shall be fitted with sufficient emergency exits to provide escape paths to the
vehicle exterior when the vehicle was upright and when overturned on its side. There was no
requirement specified for how a person might move to such exits if the vehicle was overturned. In
the case of the overturned ST23, the right-side door at the top of the overturned vehicle was
available to able-bodied people.

AS 7522:2021 and a NSW standard (Transport for NSW 2017) contained a number of other
egress requirements for passenger train rolling stock. However, requirements generally applied to
new passenger cars, or following a major modification, and none were identified as directly
applicable to the configuration of the XPT power car.

There were no Australian Standards identified that specifically referred to requirements for
ground-level access to overturned locomotives or power cars.

Similar occurrence related to crew survivability in a power car

On 6 November 2004, a 10-vehicle high speed train (HST) was derailed when it struck a motor
vehicle at a level crossing at Ufton Nervet, United Kingdom. The accident was investigated by the
RSSB (2005).

The HST was travelling at about 160 km/h at the time of the collision. The leading power car and
all trailing vehicles derailed. The leading power car overturned and slid on its left side for some
distance. Five passengers, the train driver and the motor vehicle occupant were fatally injured.

The XPT was based on the HST design and had similar form and structural configuration
(Figure 20). There were differences in the cab internal layout, window arrangement and driver’s
cab side door detail.

104 AS 7522:2021 Access and Egress, Rail Industry Safety and Standards Board, sections 6.1.6 and 6.3.3.9
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Figure 20: HST (left) and XPT (right)

Source: Redditch Railway Interest Group and Government News

In the Ufton Nervet derailment, the leading power car came to rest on its left side with severe
abrasions down the side of the car but with the whole-body structure substantially intact. There
was structural failure at the top of a left leading pillar, this being the frame to which the left-side
driver’s cab door was latched (Figure 21). The cab door had separated from the door frame and
earth and ballast had entered the cab through the door aperture. In both the Ufton Nervet and
Wallan derailments, the loss of the side cab door (when the power car overturned) resulted in
material entering the cabin and impacting the occupants.

Figure 21: Ufton Nevert cab side damage (left) and Wallan cab side damage (right)

02/12/2004

Skin penetrations are circled on the HST damaged at Ufton Nevert. The windscreens and windows have been removed on both trains.
Source: RSSB and ATSB.

The RSSB final investigation report into the Ufton Nevert derailment did not make a direct
recommendation on the ingress of materials into the driver's cab and referred the matter to the
RSSB (2007) research project into cabin design and driver protection. The scope of this research
project, which had already commenced at the time of the Ufton Nevert accident, was amended to
include aspects of that accident; specifically, protecting the driver's cab occupants from ingress of
debris. The released report from this research project acknowledged that the door would open in
such an accident and suggested the installation of partitions or reorientation of the door opening to
screen the driver from the incoming debris.
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Passenger car crashworthiness and survivability

Passenger injuries

There were 155 passengers and 5 crew members in the 5 passenger cars of train ST23. Available
data from NSW Trains and Victoria Police was combined with passenger survey response data to
estimate a total number of 61 passenger physical injuries. % This was comprised of 8 serious
injuries and a reported 53 minor injuries. 1%

The estimated number of passengers in each car, the known injuries to passengers in each car,
and the associated injury rate are shown in Table 3. The injury status for some passengers could
not be determined, and it is possible there were more minor injuries. In addition to passenger
injuries, the 5 members of the passenger services crew (1 in Car B and 4 in Car C) all received
minor injuries.

Table 3: Estimated number of passengers in each car, known injuries and injury rate

Passenger car Serious injuries Minor injuries Passengers Injury rate
Car A (cabin / sleeper) 2 1 5 60%
Car B (first class) 3 28 52 60%
Car C (first class / buffet) 1 3 12 33%
Car D (economy class) 2 16 57 32%
Car G (economy class / baggage) 0 5 26 19%
Total 8 53 155 39%

Most injuries to passengers were a result of people being unprepared for the sudden deceleration
or movement during and following the derailment. Passenger injuries were more prevalent and
more severe in the forward passenger cars (as shown in the table above). Loose luggage also
became projectile hazards during the derailment. Some luggage fell from overhead racks and
there were instances of loose luggage causing injury to passengers and service crew.

Inspections

The 5 passenger cars were inspected to examine crashworthiness performance (Appendix M).
Inspection of all passenger cars was conducted at the derailment site, and the leading passenger
(sleeper) car (Car A) was further examined at the Auburn UGL facility. Inspections did not identify
any passenger car structures that generated injuries by their design.

Evacuation routes from passenger cars

The majority (14) of the 18 exits in the passenger cars were available for use. Four exits were
deemed unavailable, either due to obstruction, jamming or excessive height off the ground.'%” Of
the 14 usable exits, 6 exits were considered freely available and 8 were operable but with some
hindrance to their free use due to the distance from the ground, the angle of the access ladder, or
some other hazard.

Most people were able to evacuate with limited assistance although sometimes with difficulty due
to the distance to the ground or the angle of the car. Some passengers with special needs were
assisted out of the carriages.

195 There were also reports of instances of post-traumatic stress disorder (PTSD) that are not included in this injury total.

16 A serious injury was defined in the Transport Safety Investigation Regulations 2021 as an injury that required, or would
usually require, admission to hospital within 7 days after the day when the injury was suffered. A minor injury was any
other reported physical injury that did not meet the serious injury threshold.

107 Exits were considered not usable (by height) if the bottom rung of the ladder was more than 1.5 m from the ground.
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Passenger information
Passenger survey

Overview

The ATSB conducted a survey of passengers who were on board train ST23 at the time of the
derailment. From 155 passengers reported to be on board, 83 responses to the survey were
received: a response rate of 54%. The survey included questions on:

e passenger demographics

e passenger seating location

o safety information and briefings

e experiences during and after the event
e the nature of injuries.

Safety information

On questions pertaining to safety information:

e Most (70%) of the passengers who responded to the question about the provision of safety
information reported that they either did not receive any safety information or could not recall
receiving any.

e Of the 63 responses about the format of the safety information provided, 8 passengers (13%)
reported that they received the information from a briefing card.

e Of the 74 responses to a question related to paying attention to the safety information
provided, 57% reported that they did not pay attention.

e Most (70%) of the survey respondents reported that, prior to the derailment, they did not know
how to get out of the train in an emergency.

In response to questions on suggestions for improvement in safety information:

e Ten passengers referred to the way in which safety information is provided by airlines.

e Some passengers mentioned that better signage on the seat in front of them or at the end of
carriages may have been helpful.

e Other comments included increasing the number of announcements.

The evacuation

There were varied responses from passengers about the communication received from crew
members following the derailment. This was at least in part due to the distribution of the crew, with
4 of the 5 crew members being in the buffet car at the time of the derailment and no crew
members present in Car A, Car D or Car G. Most of the passengers who responded advised that
initial crew instructions were to remain on board the train. Others reported being unsure about
what to do. There was no report of any announcements being made via the public address system
or the use of megaphones.

Passengers were asked to estimate how long it took to exit the train. The responses ranged from
a ‘few minutes’ to up to 30 minutes, supporting other evidence that some passengers
self-evacuated prior to being instructed to do so by the passenger services crew. About half of the
respondents indicated having difficulty exiting the train due to carriage orientation and/or difficulty
with getting down to the ground. Once passengers were out of the train, crew members were
observed instructing passengers to move off the adjacent tracks (due to concern of possible rail
traffic).

Sixteen respondents utilised the free text question to provide praise for the handling of the
emergency event by members of the train crew and first responders.
42



ATSB — R0O-2020-002

Emergency preparedness
Passenger safety information

Verbal safety briefing

The train operator’s procedures provided details of the verbal safety briefing to be conducted by
the passenger services crew (Appendix N). Key messages included, but were not limited to:

e to remain seated and wait for instruction from the crew
¢ toleave luggage if instructed to evacuate
o torefer to the safety card for further information.

Evidence suggested that it was probably the normal practice for crew supervisors to develop their
own announcement script rather than using a pre-prepared script developed by NSW Trains.

Operator procedures specified the conduct of announcements at the departure point in Sydney
and at selected stations en route to Melbourne, including at Albury. The replacement passenger
services crew boarded at Albury and an announcement was made to passengers using the public
address system. However, the announcement did not include the full safety briefing. Evidence
suggests that some crew members were not familiar with the requirement to provide a safety
briefing at Albury.

Written briefing information

Written information about what passengers should do in an emergency was contained in an
‘on-board guide’ located in the back pocket of passenger seats. This guide was a 10-page booklet
that contained general information about the train service and destinations, food and beverage
menu items, and emergency procedures.

The messaging on emergency procedures contained in this guide (Appendix N) was consistent
with the operator’s procedures for verbal briefings. The instructions on what to do in an
emergency included guidance to:

e remain seated until instructed by the crew or emergency services

e leave luggage behind

e be aware of hazards outside the train.

The instructions were in written form only and did not include diagrams or pictorials to supplement
the text.

It was reported by passenger services crew members that on some trips there would be a large
proportion of onboard guides missing from the back of passenger seats. Although there were a
significant number of onboard guides present on ST23 on the day of the derailment, not all seats
were provided with a copy. The passenger survey indicated that only a small number of
passengers obtained safety information from this guide.

On-board safety signage
There was no onboard safety signage identified on ST23 that provided guidance to passengers on
actions for them to take in the case of emergency.

Emergency response procedures

Emergency response plan

The train operator had an emergency response plan that was supported by operational
procedures. The emergency response plan was summarised in the Countrylink Incident Response
Summary (Appendix O). This summary was contained in onboard logbooks, and displayed on the
bulkhead at crew stations (Figure 22).
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Figure 22: Onboard incident response summary at a crew station

Example of incident
response summary located
at a PSS station

Source: NSW Trains, annotated by the ATSB

The response summary contained a 9-step action plan to be followed by the train crew in the case
of a major incident or emergency. This action plan was supplemented by specified additional
actions for 15 types of incidents, including derailment. The incident response summary also
included guidance on communication protocol, deciding to evacuate, and evacuation procedures.
A range of warnings were described, including to ‘evacuate to tracks only after receiving positive
confirmation from Network Control Officer that train movements have been stopped ...".

Crew members were also provided with an ‘emergency pocket guide’ that included shortened
advice on quickly assessing risk, and communicating with emergency services, the NCO and
management.

There was no ready-use guidance available to crew members about what or how they should
communicate with passengers in the period prior to the decision being made to evacuate. There
were no documented standard phrases or positive commands to instruct passengers to remain
seated or on board the train.

Procedures for an evacuation when not at a station

In circumstances where the train was not at a station and the crew had determined the situation to
be life-threatening, they were required to conduct a risk assessment to determine the safest
course of action. If an evacuation was required, the driver was responsible for securing the train,
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notifying the NCO and ensuring that all adjacent traffic had been stopped. The driver or PSS was
then required to protect the train, determine an evacuation plan (including which doors to use),
inform passengers and manage the evacuation.

Use of the public address system

The public address (PA) system was serviceable throughout the train journey prior to the
derailment. Following the derailment, it was not utilised by the passenger services crew to
communicate to passengers. It was not determined if its serviceability was affected by the
derailment. There was also no specific procedure that advised the crew what to do if the PA
system was unsuitable for use in an emergency.

Megaphones were available for use on board the train. There was no specific procedure
describing when they should be used, and they were not used in this instance.

Passenger services crew training

ST23 crew training and assessment records

NSW Trains provided details of crew training courses that included content related to emergency
evacuation (Table 4).

Table 4: Training courses covering derailment and evacuation

Course name Frequency
Safeworking (PSS only) Annually
CPR Annually
Competency assurance check ride Annually
WF25 Emergency ladder and evacuation Every 2 years
IC01 Emergency and evacuation Every 2 years
NCAO01 NSW Operational staff competence assurance: Emergency and evacuation Every 2 years
WX63R0109 Incident response plan Every 2 years
First Aid Every 3 years

The individual learning profiles of the passenger services crew on ST23 were compared with the
courses required for passenger services crew. The review identified that not all the crew members
had completed the required courses, several courses had not been completed at the frequency
specified, and none of the passenger services crew members were recorded as having completed
the listed course WX63R0109 (Incident response plan).

The facilitator guide for the incident response plan course was reviewed. Except for a specified
instruction to use when initiating a passenger evacuation, the course material did not include other
standard phrases or commands that the passenger services crew should use in an emergency,
such as an instruction to remain on the train following a derailment. In addition, the training
courses reviewed did not provide passenger services crew with the opportunity to practice using
the PA or megaphone to make announcements, or use standard phrases or commands in an
emergency context.

Assessment records were obtained for the passenger services crew members on ST23 and these
included the written assessments for their most recent ‘NCAO01 NSW Trainlink Operational Staff
Competence Assurance: Emergency and Evacuation’ course. Review of these records found
inconsistencies and, in some cases, an absence of the use of the marking scale. In several cases
there was also an absence of assessor sign-off.
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Training needs analysis

NSW Trains provided a report of a training needs analysis completed in April 2019.198 This review
included a detailed task analysis of passenger services crew roles, and the approach to training
and assessment of required competencies. It identified that evacuation-related competencies
should be trained and assessed practically, with a frequency of every 6—12 months. The report
also included driver incapacitation scenarios and the use of high-fidelity mock-ups. The outcomes
of this project had not been implemented at the time of the Wallan derailment.

Other information related to training and competency management

Research conducted by the NSW Independent Transport Safety and Reliability Regulator
(ITSRR)'% highlighted, among other things, that accident reports had a reoccurring theme in the
deficiency of emergency procedures training provided to train crew (ITSRR 2004).

Published in July 2021 (post the Wallan derailment), the Office of the National Rail Safety
Regulator (ONRSR) provided guidance about the management of rail safety worker
competencies, which included a rail safety worker competency assessment fact sheet (ONRSR
2021) and various examples (including a competency register) of how organisations could record
the competency requirements and expiries of train crew.

Review of regulator activities

Scope

ONRSR was the national rail regulator. A review was undertaken of potentially relevant regulatory
activities in the 5 years preceding the Wallan occurrence.? Activities examined included reported
overspeed occurrences, notified changes to safeworking arrangements, and relevant audit and
inspection activity.

Notified occurrences associated with train overspeed from 2015

ONRSR was requested to provide notified overspeed occurrences on the ARTC network in
Victoria in the 5 years prior to the Wallan occurrence.'"" Eleven overspeed occurrences were
identified in the supplied data, including the following 5 that involved passenger trains:

e 6/1/2015 —an XPT passenger train went through a 40 km/h temporary speed restriction
between Somerton and Donnybrook at 130 km/h.

e 11/7/2015 — a V/Line passenger train transited the turnout into Wallan Loop at over 90 km/h
compared to the required 15 km/h. This overspeed occurrence was investigated by the ATSB.

e 29/12/2015 — a V/Line passenger train went through a 40 km/h temporary speed restriction at
Euroa at 72 km/h.

o 13/3/2018 — an XPT reported travelling through a 40 km/h temporary speed restriction at Violet
Town at excessive speed.

e 6/8/2018 — a V/Line passenger train went through a 40 km/h temporary speed restriction
between Seymour and Benalla at the line speed of 130 km/h.
Notifications of change to network rules from 2015

ONRSR advised that 5 notifications of change to the Code of Practice for the Victorian Main Line
Operations (TA20) were submitted by ARTC in the 5 years preceding the Wallan occurrence.

198 NSW Trains Competence Assurance; NSW Trains Risk Based Training Needs Analysis, NSW Trains, 2019.

199 The rail safety regulatory functions of this body were transferred to the national regulator, ONRSR.

10 Activities were reviewed for the period January 2015 to 20 February 2020.

Under the ONRSR reporting scheme, overspeed incidents were captured in the broader category of safeworking rule or

procedural breach. ONRSR provided details of 262 incidents in this category, and 11 were identified as overspeed.
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None of these notifications of change related to the processes used at Wallan on 20 February
2020.

Audits and inspections from 2015

Topics not audited

ONRSR used a risk-based approach in its decisions and plans for regulatory activity. As a result,
regulatory activity was targeted and operators and topics received different priority. For the ARTC
network in Victoria in the 5 years before the Wallan occurrence, ONRSR advised that it did not
conduct audits or inspections of ARTC on the following topics:

e caution orders or train authorities

o the use of AQWs or safeworking pilots

e the risk of train derailment due to overspeed12

e the overspeed of a V/Line passenger train at Wallan Loop (Victoria) on 11 July 2015.

ARTC risk management

ONRSR was requested to provide audit and inspection reports that included the topics of ARTC
risk management systems and/or risk assessment processes associated with safeworking.
ONRSR identified 4 audits and 6 compliance inspections conducted across 2017 and 2018 that
included either or both of the requested risk topics.

Reports from these regulatory activities referenced concerns with the currency of the centralised
risk register and ARTC's introduction of a new Enterprise Risk Management System (ERMS). Of
note, an audit in November 2018 made several observations, including that ARTC should
consider the risk of passenger and freight train derailment separately in view of the different
potential consequences and required controls.

NSW Trains systems for accessing and distributing safety critical information

ONRSR was requested to provide audit and inspection reports that included the topics of NSW
Trains’ systems for accessing safety-critical information (such as train notices) from ARTC for
operations on the Victorian network, and NSW Trains’ systems for disseminating such information.
In response, ONRSR identified a total of 5 audit and 5 inspection activities between 2015 and
2018 that referred to either or both of these topics.

Consistent through these activity reports was reference to the issue of a Train Crew Weekly
Information Pack (WIP) as the primary vehicle for distributing safety-critical information including
train notices. There was no commentary or findings identified in the review that discussed the
collection and immediate distribution of notices accessed from the ARTC WebRAMS portal.

Other occurrences at Wallan Loop investigated by the ATSB
V/Line high speed entry into Wallan Loop in 2015

In July 2015, a Melbourne to Albury V/Line service entered the southern turnout to Wallan Loop
travelling at more than 90 km/h (compared to the required 15 km/h). The train remained on track,
however some passengers required medical attention from the onboard service crew due to the
rough ride as the train transited the turnout.

This occurrence was investigated by the ATSB (2017). It was found that signalling at the location
was operating as designed and there were no signal sighting issues, but that the driver did not
demonstrate effective awareness and train handling techniques. The report also made findings
related to post-occurrence processes and actions.

12 Audit activity 3827 (November 2018) referred to the risk of passenger train derailment as a result of overspeed.
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As part of the investigation into the derailment of train ST23, further enquires were made into
safety actions taken by ARTC and V/Line following the 2015 occurrence, and specifically
consideration of train enforcement solutions at Wallan Loop (to automatically enforce train braking
if a train was detected as being overspeed).

ARTC advised that consideration of train enforcement solutions at Wallan Loop was a matter for
V/Line. Also, ARTC did not introduce any additional risk controls at Wallan Loop in response to
the V/Line train overspeed occurrence.

V/Line advised that, following the 2015 occurrence, the potential application of the train protection
and warning system (TPWS) on the ARTC Northeast standard gauge line was evaluated. '3 |t
was concluded by V/Line that (based on safety risk to its operations) there was a case to install
TPWS at several locations on the ARTC North-east standard-gauge line (including at Wallan
Loop) to protect against a V/Line passenger train overspeed or the passing of a signal at danger.
TPWS was used for V/Line trains on the Victorian broad gauge networks and V/Line passenger
rolling stock was fitted with compatible equipment.

The project to integrate TPWS (for V/Line trains) on the ARTC network was being funded by the
Victorian Government and ARTC confirmed in its response to ATSB that it had been involved in
discussions with V/Line and was committed to supporting the implementation of TPWS. TPWS
was scheduled to be fitted at Wallan Loop in 2024.

TPWS would not be compatible with the XPT (and its NSW Trains replacement) or freight traffic.

Derailment of freight train at Wallan Loop November 2017

On 4 November 2017, freight train 7MC1 was signalled into the southern entry to the crossing
loop at Wallan. Entering the loop, the leading bogie on the 37th wagon derailed.

The occurrence was investigated (ATSB 2019). It was found that the derailment occurred within a
rapid transition of track superelevation from the main line to the loop track, resulting in wheel
unloading. Following the derailment, ARTC completed rectification works and enhanced its work
management processes for the response to geometry conditions. There was no aspect of this
occurrence found to be relevant to the derailment of train ST23.

113 Between 2000 and 2006, the Regional Fast Rail (RFR) project in Victoria upgraded track and signalling infrastructure
on major regional lines to allow passenger trains to run at speeds of up to 160 km/h. RFR contractors Thiess-Alstom
Joint Venture (TAJV) and Regional Rail Link (RRL) offered the TPWS to provide additional protection from the risk of
trains passing signals (at stop) without authority and potentially colliding with other trains or derailing. The rail safety
regulator at the time of the project was satisfied that TPWS was a suitable system for use in Victoria based on
independent advice that TPWS was compatible with Victorian signalling principles and could be implemented with
minimal changes to Victorian rail industry signalling standards, operating rules or maintenance practices, and it was a

proven system having been in operation in the UK since 2000.
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Safety analysis

Introduction

The derailment of the interstate passenger rail service (train ST23) between Sydney and
Melbourne resulted in the death of the train’s driver and the accompanying rail worker, and
serious injuries to 8 passengers. There was potential for further passenger injury that was
probably mitigated by a row of trees limiting the rollover of the leading passenger car.

The report analysis first considers the physical scenario that resulted in the derailment of train
ST23 and describes those factors unlikely to have influenced the occurrence.

Potential scenarios that may have led to the train travelling at near the track speed of 130 km/h as
it approached the turnout to Wallan Loop are then considered. Evidence supporting the most likely
scenario, that the driver of train ST23 was probably unaware of the routing of ST23 through
Wallan Loop, is discussed. Other scenarios considered less likely are also presented. The
mechanisms for informing the driver of the changed conditions at Wallan Loop and missed
opportunities are then introduced.

The analysis further examines the underlying factors that either directly influenced this occurrence
or increased the safety risk associated with train operations. The analysis discusses the train
working system, risk assessment processes, risk controls, and the distribution of safety critical
information. Comment is also made on the risk management of passenger trains on the ARTC rail
network.

The remainder of the analysis considers factors associated with events following the derailment,
including power car survivability following overturn and the preparedness of passengers and
passenger services crew for a major emergency occurrence such as train derailment.

The derailment

At Wallan Loop, the track was configured with low speed turnouts to No.2 track from No.1 track
that had a permitted speed of 130 km/h for passenger trains. The significant speed differential at
this location created the risk of derailment due to overspeed that was controlled through driver
compliance with the signalling system. When the signalling system became non-operational in
February 2020, the risk of derailment at the turnouts due to train overspeed was (initially)
effectively eliminated by locking the points to their normal position and removing the option to
transit through No.2 track. The hazard at the turnouts and the risk of derailment were then
re-established on 20 February when the points were locked in their reverse position to route trains
via No.2 track with (only) the implementation of administrative control that relied on ‘paper-based’
information exchange.

The investigation found that train ST23 entered the turnout to Wallan Loop travelling at between
114 and 127 km/h. The turnout was rated by ARTC for a train entry speed of 25 km/h and the
maximum permitted operational speed was 15 km/h. In the absence of indications of infrastructure
or rolling stock defects, it was concluded that ST23 derailed as a result of its speed significantly
exceeding the speed rating of the infrastructure.

Recorded data indicated that ST23 was approaching Wallan Loop at 129 km/h''4 when there was
arise in brake cylinder pressure as a result of an emergency brake application. Assuming a
nominal 2 seconds between the cues of the unexpected situation and braking system
response, ' the cues(s) that resulted in the brake application may have arisen when ST23 was

"4 The speed display on XP2018 would have been reading about 127 km/h.
"5 This is a nominal figure incorporating driver reaction to cues and system response. Human reaction times may vary

considerably due to individual differences and other factors such as expectation and workload.
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between 120 and 220 m from the turnout (Appendix K).1'® Possible reasons for the driver realising
the need to brake included recall of the points setting by the accompanying qualified worker
(AQW) or the driver, or direct observation of the setting of the points at the turnout to the loop.'"”
Given the AQW had no driving experience, the emergency brake application was almost certainly
the action of the driver.

Site inspection indicated that the vehicles of the train derailed within the Wallan Loop turnout and
No.2 track, and there was no indication of derailment prior to the turnout. Given the leading power
car overturned onto its left side, the rolling over of the power car was more likely to have occurred
(or commenced) within the right curve transitioning onto the tangent (straight) section of No.2
track. Damage to the exterior of the power car also suggested it had slid on its left side for a
significant distance.

Factors unlikely to have influenced the occurrence

Driver incapacitation

There was no evidence identified to suggest that the driver was incapacitated leading up to the
derailment, and there was evidence to support the proposition that the driver and AQW were
functioning normally. The AQW was in contact with the level crossing keeper (LCK) less than

2 minutes prior to the derailment, had sounded normal in that conversation and did not raise any
concerns regarding the condition of the driver. An earlier brake application for a 115 km/h track
section, and a power application made shortly after the conversation between the AQW and LCK,
also support the proposition that the driver was actively in control of the train.

The derailment occurred about 6.5 hours after the driver started their shift, a little under 5 hours
after they commenced driving ST23, and about an hour after the driver’s scheduled end-of-shift.
Although the driver may have been tiring towards the end of the train journey, there was no
evidence, including in radio communications, that suggested that driver fatigue was a factor. A
review of the driver’s roster and recent history found that there was insufficient evidence to
conclude that the driver was experiencing a level of fatigue that would significantly affect
performance.

There was no pre-existing health condition of the driver that was likely to have contributed to the
accident and toxicology results did not identify any substance that may have impaired their
performance.

Rolling stock condition

Inspections, testing and a review of maintenance records did not identify any adverse rolling stock
condition or defect that was likely to have contributed to the derailment.

Track condition

There was no evidence identified to suggest that the condition of the track or turnout at the
northern entry to Wallan Loop was a factor in the derailment, noting also that the speed of ST23
significantly exceeded the ARTC speed rating for the turnout. The facing points were found to be
locked and in position for the train movement into No.2 track.

6 The distance range is an estimate only, and the cues to make a brake application may have presented earlier.
"7 The ability to observe the points setting would have depended on several factors including the train’s distance from the

points, lighting conditions at the time, the environment of the driver’s cab, and the eyesight of the individuals.
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Factors leading to train overspeed
Discussion on potential scenarios

Scope

Having excluded the likelihood of driver incapacitation or defective train braking, this section
discusses the evidence for, and likelihood of, the following scenarios that could have led to the
overspeed of ST23 at the Wallan Loop turnout:

e The driver of ST23 was not aware of the routing of ST23 via Wallan Loop and expected to
travel on the straight track through Wallan.

e The driver was aware of the routing of ST23 via Wallan Loop and forgot this information during
the journey between Kilmore East and Wallan.

e The driver lost awareness of their location in the section between Kilmore East and Wallan.

e Approaching Wallan Loop, the driver misinterpreted an adjacent broad gauge signal (that was
probably at proceed) as applying to the standard gauge track.

Driver awareness of changed conditions and expectancy

Prior to the derailment, there were a number of radio conversations between the NCO and the
driver and there was no instance where the driver of ST23 expressed an understanding that
conditions at Wallan Loop were different to what they had been during the previous 12 days, and
that ST23 was being routed onto No.2 track on that day. In a radio conversation between the
driver and the NCO about an hour before the derailment, the NCO mentioned that ‘you’re going
via the loop there at Wallan’. There was no acknowledgement of the routing via the loop by the
driver.

In another interaction with the NCO about 11 minutes before the derailment, when at Kilmore East
receiving the train authority, the driver commented that they were in possession of the train
authority and CAN and stated that they were illed out ahh the same way it has been for the ...
rest of the time’. This latter interaction suggests that the driver may have believed that the track
conditions were the same as they had been and that ST23 would proceed through Wallan in the
same way as the driver had experienced in the preceding trips through the location, including on
the day before.

Also while ST23 was stopped at Kilmore East for the driver to receive the train authority, the NCO
mentioned ‘points all set for the loop’. The driver did not respond directly to this comment and
there are a number of ways it could have been interpreted.

Expectations based on past experience strongly influence where a person will search for
information and what they will search for (Wickens et al. 2023), and they also influence the
perception of information (Wickens et al. 2022). In simple terms, people are more likely to see and
hear what they expect to see and hear, and less likely to see and hear what they do not expect to
see and hear. After the commencement of the alternative method of train working, the driver of
ST23 ran the Junee—Melbourne—Junee round trip 4 times (8 times through the location) between
8 and 19 February. For all previous trips, the points at each end of Wallan Loop had been locked
in the straight position, and trains could proceed through this location at normal track speed

(130 km/h for the XPT). This experience likely developed an expectancy in the driver that strongly
influenced their mental model on the day of the derailment.

Limitations of prospective memory

Another scenario is that the driver correctly assimilated the information from the train authority, the
NCO’s mention of the transit through the loop and/or verbal information potentially provided by the
AQW, but forgot about the changed conditions at the loop during the short journey between
Kilmore East and Wallan Loop.
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Remembering information about the use of the loop and associated speed restriction and applying
it later would require prospective memory (Loukopoulos et al. 2009). Prospective memory refers to
an intention to perform an action at a later time, and a delay between forming the intention and
acting on it. It is known to be vulnerable to failure and has been associated with many incidents in
aviation and other work domains (Dismukes 2012). Prospective memory errors have also been
associated with previous incidents of overspeeding trains due to drivers forgetting a temporary
speed restriction (Sato et al. 2020).118

Conditions that increase this vulnerability include the delay between the intention to do a task and
the execution of the task being filled with other activities, an interruption to a task sequence, and
the cues or prompts to retrieve the intention from memory not being explicit (Dismukes 2012). In
the case of train ST23, the driver did not have any strong cues or prompts (such as signage or
in-cab alarms) for recalling the speed requirement. Conversely, there would probably not have
been excessive task demands on the driver and, as far as is known, there were no distractions or
interruptions to their normal driving activities. The interactions between the driver and the AQW
during this period and any possible distractions could not be determined.

It is feasible that when ST23 approached the turnout loop, the driver recognised they were now
approaching Wallan and remembered that they were being routed through Wallan Loop and made
the emergency brake application. However, there was no evidence available to determine whether
that scenario may have occurred or instead the driver reacted to being prompted by the AQW or
observing the position of the points at the turnout.

Other possible scenarios

It is also possible that after departing Kilmore East, the driver lost awareness of their location
within the 15 km section to Wallan, and only made a brake application after realising their
proximity to Wallan Loop. Given the driver was familiar with the route and had travelled on this
track several times in the preceding 12 days, ' there was no compelling case to suggest a loss of
positional awareness.

It was also considered whether the driver may have been confused by the broad gauge signal,
which was probably at proceed. Given the experience of the driver, their familiarity with the route
and their recent and repeated transits through the location with the standard-gauge signalling
system not operating, there was also no compelling case to suggest that the driver had misread
the broad-gauge signal as applying to the standard gauge track.

Summary

Having discounted several other possibilities, the remaining most likely scenarios were that the
driver was either unaware of the routing through the No.2 track at Wallan, or the driver was aware
of the routing but forgot (prospective memory failure). The recorded driving actions of applying
power after receiving confirmation that the level crossing protection at Wallan had been activated
and then making a late emergency brake application approaching the loop turnout were both
consistent with, and plausible driver actions in the case of, either scenario.

There was, however, no direct evidence to support the proposition that a failure of prospective
memory was a factor in this instance. No radio interactions between the driver and NCO
suggested recognition by the driver of the routing through the loop, or the differences (compared
to previous days) in the train authority that had been issued on that day. It was therefore
concluded that there was insufficient evidence of a failure in the driver’s prospective memory.

Considering the radio communications between the driver and the NCO, and in the context of an
expectation developed by this driver during 8 trips through the location in the 12 days after the

118 See also (RAIB 2008) and (RAIB 2016).

19 With signals initially lit and then several trips with all signals within the section extinguished.
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signalling system was disrupted, it was concluded that it was more likely that the driver of ST23
was not aware that ST23 was being routed through Wallan Loop on that evening. Supporting the
potential for such a scenario, there were several weaknesses in the delivery of information to the
driver to overcome their expectancy, and several missed opportunities to confirm the driver’s
understanding of the changed conditions.

Information available to driver and missed opportunities

Scope

This section discusses the information that was available (and not available) to the driver and
introduces the missed opportunities for confirming driver awareness. These themes are developed
further when discussing risk management and risk controls later in the analysis.

The information that is discussed and the implications for the driver include:

e train notice 266 and its reinforcement of the expectation that the loop was not being used

e train notice 367 and its absence as pre-information for the driver

e train authority 17 and weaknesses in the delivery processes for assuring driver understanding
e communications between the NCO and driver as a missed opportunity

e communications between the AQW and driver as a missed opportunity

¢ rail resource management as a missed opportunity

cues in the real-world environment as a missed opportunity.

Train notice 266

Prior to the day of the derailment, the driver of train ST23 had driven through the location several
times operating under the altered train working arrangements and the instructions of train notice
266 (TN 266). On 8 February, the driver had also repeated back the associated train authority for
this method of working prior to their first transit under these conditions. The driver was therefore
very likely familiar with the conditions specified in TN 266, and specifically the condition that the
points at either end of Wallan Loop were locked in their normal position for transit on No.1 track.
TN 266 did not contain any information suggesting the possible operation of trains through Wallan
Loop (No.2 track). This meant that TN 266 had worked to establish a strong expectation (in the
driver) that the points would be set to their normal position (for the straight).

Train notice 367

TN 367 was a potential source of pre-information about the change in conditions at Wallan Loop,
however, the driver did not have a copy of TN 367 with them on ST23 and was probably unaware
of this notice. This removed the opportunity for the driver to familiarise themselves with the
changed conditions.

Train authority 17

The driver of ST23 received a copy of train authority 17 (TA 17) while stopped at signal KME16,
about 12 minutes before the derailment. TA 17 detailed the changed conditions at Wallan Loop,
including the requirement to slow to 15 km/h. However, this added text was towards the end of
TA 17 and was not marked or highlighted in any way to indicate it was different to the previous
train authorities that had been issued for the same section of track in recent weeks. In addition,
the body text of the train authority was in upper case, which can be more difficult to read or scan
than lowercase text (Wickens et al. 2022). It is therefore very plausible that the driver did not pick
up the change from previous train authorities. The radio communication by the driver that the
documentation was ‘.. filled out ... the same way it has been...’ suggests this was probably the
case.
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Consistent with the practice that was used during the 2 weeks of the altered train working
arrangements, TA 17 was given to the driver by the AQW. It was the practice for signallers to
deliver the train authority to the driver via an AQW, although this was inconsistent with the
description in TN 266 that specified that the signaller was to deliver the train authority to the driver.
Delivery of TA 17 directly to the driver of ST23 would have provided an opportunity for the driver to
receive direct verbal advice of the changed conditions from the signaller during the transfer of the
authority document.

The driver was also not required to (and did not) read back the contents of TA 17 to the NCO or
the signaller, and almost certainly did not read back TA 17 to the AQW. Readback/hearback refers
to the process of issuing and confirming track authorisation (Gertner and Acton 2003). Verbal
rehearsal can result in the encoding of information in short-term memory (Greene 1987).
Readback of safety-critical information is adopted by industries to ensure information is correctly
understood by the sender and the (actioning) receiver, in this case the NCO and the driver of
ST23 respectively. An industry guideline on safety critical communications (RISSB 2018) stated
that to ‘ensure the message has been understood, require the recipient to repeat back the
message if not already done by them’. In their similar manual, the Rail Safety Standards Board
(RSSB 2017) in the United Kingdom outlined that:

To confirm that all parties have the same understanding of the communication, the person with lead
responsibility must ask for a ‘repeat back’. This is a crucial step in making sure the arrangements have
been fully understood by both parties. It provides the opportunity to identify any misinformation,
misunderstandings, or omissions.

The person with lead responsibility should use the phrase ‘repeat back’ to confirm the understanding
of both parties. It can also be used by others who don’t have the lead responsibility to confirm their
understanding. It can be used to confirm details relating to who we’re talking to, what the situation is,
or what actions are being given.

Had the driver of ST23 read back the full content of TA 17 to the NCO, it is probable that they
would have realised the changed conditions at Wallan Loop, complied with the speed instruction
and this occurrence would probably not have occurred.

NCO - driver communications

In addition to the driver’s acknowledgement of the receipt of train authority 17, there were other
conversations between the NCO and driver that were missed opportunities for the NCO to confirm
the driver’'s understanding of the change in conditions at Wallan Loop. The NCO and driver had
conversations that skirted the topic of the routing of ST23 through Wallan Loop, without achieving
confirmation of driver understanding. Although these opportunities existed, there was no
procedural requirement for the NCO to seek confirmation of the driver’s understanding. In
addition, the NCO'’s belief that there was a pilot on board probably provided some reassurance
with the arrangements.

AQW - driver communications

Tasks of the AQW included delivering the train authority and CAN notice to the driver and
organising the activation of level crossing protection at Wallan—Whittlesea Road. These tasks
were completed by the AQW on train ST23.

For this day, TN 367 added the instruction for the AQW to remind the driver that the train would
operate via No.2 track at Wallan Loop, although the notice did not include any procedural
requirement on how this activity was to be conducted by the AQW or how driver understanding
was to be ensured (such as by readback). The AQW was briefed on this requirement and would
also have expected that the driver was likewise aware of TN 367. There was probably sufficient
time from when the AQW boarded ST23 to its departure from KME16 for this exchange of
information to occur.
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In the absence of voice recordings from the driver’s cab, the details of conversations between the
driver and the AQW are unknown. There are many plausible scenarios in which conversations
may have occurred but may have been misinterpreted by either party.

The presence of an authority gradient can influence the effectiveness of personal interactions. An
authority gradient refers to the perceived difference in status between different members of an
organisation (RISSB 2018). Its presence can influence the effectiveness of the delivery and
receipt of information between safety-critical personnel. There was insufficient evidence available
to examine whether this may or may not have been a factor in this instance.

Rail resource management

Rail resource management (RRM) is the application of non-technical skills of rail safety workers,
which includes team communication and co-ordination, planning and contingency management,
critical decision-making, situational awareness, and workload management (Klampfer and others
2012). These skills enable operational staff such as drivers, guards, NCOs, signallers and rail
workers to effectively manage hazards and errors in the workplace. In this instance, there were
missed opportunities for application of RRM principles between the NCO and the driver to assure
driver awareness of transit through Wallan Loop. There was insufficient evidence to conclude the
nature of the probably missed opportunities to apply RRM principles between the AQW and driver.

Visual and audible cues for the driver

The driver was not provided with visual cues (such as signage or conspicuous warning devices)'2°
or audible cues (such as in-cab alarms) to warn of the need to slow to 15 km/h when approaching

Wallan Loop. These were significant absent risk mitigants and missed opportunities for cues in the
real-world environment to address limitations in transmitting information by administrative systems
and mitigate against a failure of prospective memory and expectation bias.

Deviation from established network rules

A safety management system (SMS) is a ‘formalised framework for integrating safety into the daily
operations of an organisation and includes the necessary organisational structures,
accountabilities, policies and procedures’ (Fox 2009). The Rail Safety National Law described an
SMS as providing a ‘comprehensive and systematic assessment of any identified risks’. 2!

The ARTC SMS was listed several times as a risk control for derailment within the ARTC
enterprise risk management system (ERMS). The Code of Practice for the Victorian Main Line
Operations (TA20) formed part of the ARTC SMS and described the operating rules for the
Victorian section of the North-east standard gauge rail corridor.

The use of train authorities in the circumstances that were present through Wallan in February
2020 was not provided for in TA20, and uncoupling from the established procedure and rules was
observed. The use of train authorities became sanctioned through train notices and further ‘gained
legitimacy through unremarkable repetition’ (Snook 1996). The final ‘drift into danger’ (Rasmussen
1997) was the application of the administrative arrangements to transit through a section that
included a low-speed turnout. The effectiveness of the paper-based train authority as a risk control
then relied on non-formalised person-to-person interactions.

The effective management of safety during unpredicted situations requires risk management
processes that can comprehensively identify and assess risks, effective implementation of those
processes, and organisational systems that ensure safety is not compromised at the expense of
operations.

120 A conspicuous warning device is a permanent or temporary indication which provides information to, or requires action
to be taken by, train crews.
21 Rail Safety National Law (SA) Act 2012, Part 3, Division 6.
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Weaknesses in risk management and stakeholder engagement were evident in both the initial
establishment of the train working arrangements on 6 February, and then to operate trains through
Wallan Loop on 20 February. Each of these phases, including the implemented risk controls is
discussed separately in the following 2 sections of the analysis.

Train authority working arrangements established on 6 February

Risk workshop and risk management plan

For the proposed implementation of ‘train authority working’ between Donnybrook and Kilmore
East, there was a brief risk assessment workshop involving ARTC and ActivateRail on the
afternoon of 6 February, shortly before implementation of the train working solution. The timing of
the workshop, the absence of key stakeholders (rail operators) from the process and the
preconceived suitability of a previously used arrangement reduced the likelihood of the workshop
identifying all risks associated with the proposed rail operations and the controls to appropriately
manage those risks.

The risk management plan was finalised on 7 February, the day after release of TN 266 and the
commencement of the train working arrangements. The plan had significant weaknesses,
including:

e The context setting described in the risk management plan was from a previous assessment
that had limited relevance to the risk profile associated with the train operations between
Donnybrook and Kilmore East. The context should have reflected the specific environment of
the activity to which the risk management process was to be applied (Standards Australia
2018). In addition, ARTC’s risk management procedure specified that ‘Establishment of
operational context is a requirement of the risk assessment process. A consultative approach
with stakeholders must be used to determine the context’. Deficiencies in stakeholder
consultation diminished the likelihood of the context being correctly defined.

o The scope documented in the risk management plan was specific to the rail operations and
safeworking activities for (signal) commissioning, referring to previous commissioning activity.
This scope was not fully reflective of the extended period of passenger and freight operations
between Donnybrook and Kilmore East. This scope definition limited the scope of hazard
scenarios and risks being considered.

o The effectiveness of controls at addressing identified risks was not recorded in the risk
management plan. The ARTC work instruction for the application of risk management stated
that it was essential to ‘determine whether the control (or combination of controls) adequately
reduces the risk level’ and ‘identify whether additional control(s) are required’.

o Individual risk control owners were not identified in the risk management plan, either by name
or position. ARTC’s work instruction for the application of risk management stated that control
owners were responsible for taking remedial action to address identified deficiencies of
controls.

e Controls were identified within the risk management plan but not implemented. Specifically,
pilotage was identified as a control but was replaced by an AQW in practice.

e Treatments considered but rejected were not documented. ARTC’s procedures stated that ‘It is
essential that rejected proposed treatments and information regarding the decision to reject the
proposed treatment is recorded against the risk...".

It was concluded that ARTC risk management and oversight processes resulted in a risk
management plan that was limited in context, scope and risk identification and, as a consequence,
risk controls had significant weaknesses. The non-integrated and manual aspects of the process
design introduced potential points of failure.
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Risk controls for train working arrangements

Scope

The risk management plan set out a range of risk controls for 10 risk items that had been
identified. The following risk controls used in train working arrangements from 6 February and that
were most relevant to this occurrence are discussed in this section:

o the issuing of train notices
¢ the issuing of a train authority for each train movement
¢ a rail worker to accompany each train movement.

Train notices

The risk management plan listed ‘train notices detail the commissioning activities’ as an
administrative control for network controller officers (NCOs) not being aware of the proposed
changes. The train notice being issued in a timely fashion was also listed as an administrative
control for rail operators not being aware of the train working arrangements.

A train notice can provide early advice on changed network conditions although notices were
acknowledged by ARTC as a ‘minimally effective’ risk control. 22 Weaknesses included potential
points of failure in document distribution and receipt (that are discussed later in the analysis).

In addition, the effectiveness of train notices can be influenced by their form, content and
complexity. TN 266 was a detailed 6-page document describing processes that deviated from
established and accepted practices and was amended and reissued twice. As a result,
interpretation of this detail and commitment to memory was likely varied across the driver
community.

The risk management plan specified issuing train notices in a ‘timely fashion’. Although TN 266
and its revisions were issued prior to their application, there was limited time made available for
operators to distribute the notice to key personnel, including safety and risk management staff and
drivers. This in turn limited the opportunity for full consideration of the notice detail, internal
consultation, driver briefing and implementation of additional risk controls by rail operators.

The veracity of TN 266 was also undermined by its inconsistency with the in-field processes that
were implemented by ARTC and ActivateRail, and a lack of clarity in some areas. Examples
included:

e TN 266 specified that the signaller was to deliver the train authority to the driver whereas the
practice was to deliver the train authority to the driver via the AQW.

e TN 266 described that the driver must sign for the train authority on the butt of the form.
However, there was no provision on the train authority for the driver to sign off.

e TN 266 (original issue) specified that the driver must verify the train authority with the NCO.
This requirement was not clear and could reasonably be interpreted as verification of the
content of the authority by readback, as was undertaken by a number of drivers. The revised
TN 266 (amended 13 February) specified that readback was not required.

e TN 266 (amended 13 February) added the explicit requirement that the driver must approach
the level crossing with caution, and be prepared to stop short of the crossing unless the ‘all
clear’ hand signal has been provided. The application of the ‘prepared to stop’ clause (in
practice) probably varied among drivers, and would have required a significant slowing of
trains ahead of the crossing. Verbal (mobile phone) confirmation by the LCK (to the AQW) was
probably often used to confirm that the crossing protection was activated and the train was
clear to pass.

22 ARTC enterprise risk management system
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e Review of train authority records also identified that on several occasions a train authority for
the single line section between Donnybrook and Kilmore East NCO was issued prior to the
previous train authority being cancelled, and so contrary to the requirements of TN 266.

It was concluded that the effectiveness of the issued train notice TN 266 and its amendments was
undermined by their form, their inexactness, the limited consultation with stakeholders, the method
of distribution and their release only a short time before coming into effect.

The issuing of a train authority

The processes established under TN 266 was for the train authority to be issued to the signaller
rather than to the driver and there was no protocol to confirm that the driver, the actioning
‘receiver’ of the train authority information, understood the contents of that authority. Network rules
(TA20) described that the receiver must confirm the content of a message by repeating the
message back exactly as it was received, and that the receiver must not act on the
communication until the sender confirms that the message has been repeated correctly. 123
However, driver readback of the train authority was actively discouraged, both in the amended

TN 266 (13 February) and by ARTC network control.

Readback of safety-critical information is adopted by industries to ensure information is correctly
understood by the sender and the (actioning) receiver, in this case the NCO and the driver. The
absence of a protocol that would confirm driver understanding of the train authority was
inconsistent with industry practice, and a significant weakness in this risk control. This weakness
was exposed following the change to the train authority for routing of trains through Wallan Loop
on 20 February and the absence of driver readback of the train authority process established on
6 February was probably a contributing factor to this occurrence.

A significantly more reliable method of issuing a train authority was directly from the NCO to the
driver. This process would have involved the driver completing their copy of the train authority
from the narration of its content by the NCO, and then repeating back its contents to the NCO to
confirm its accuracy. Both the completion of the train authority form by the driver and the repeat
back process would increase the likelihood of driver understanding. This process would probably
have taken 2—3 minutes in this instance. 24

Although less reliable than the NCO directly issuing the train authority to the driver, there were
other enhancements to the process used that would have improved its effectiveness, including a
mandated readback of the authority by the driver to the NCO. The repeating back of the
information from the driver to the NCO was a practicable control, evidenced by some drivers
repeating back the train authority even though this was not a requirement of TN 266.

A second weakness in the train authority process was its indirect delivery to the driver. Even
though TN 266 described the signaller issuing the train authority to the driver, the accepted
practice was for the train authority to be passed from the signaller to the AQW, and then from the
AQW to the driver after boarding the train. This was contrary to the principles of TA20 that
described relaying of communications by a competent worker (only) if it was not possible for a
sender to communicate directly with an intended receiver.'? This indirect delivery removed the
opportunity for direct dialogue and information exchange between the signaller and the driver.

Although a risk management plan was produced by ARTC for the application of train authorities,
there was no human factors assessment that may have identified weaknesses in the control as it
was being implemented. In particular, the potential for human error inherent in the indirect method
of issuing the train authority to the driver and the absence of readback by the driver to confirm
their understanding was not considered by ARTC.

123 TA20 section 1, clause 8 b.
24 The issuing by NCO of a train authority to the (in-field) signaller and their readback typically took about 2 minutes.
125 TA20 section 1, clause 8 b.
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Rail worker to accompany the driver

Two controls in the risk management plan advised of the intended presence of a pilot. The first
was that ‘Trains are piloted through the section’, and the second was ‘Level crossing in place to
operate test switch, pilot on train announces approach’. However, the risk control of a pilot was
not implemented and instead an AQW was provided as the control.

Industry references, including ARTC procedures, described a pilot as having a role that included
providing direction to train crews and having interactions with the NCO. The Australian industry
standard for the competency of piloting rail traffic (released after this occurrence) required a pilot
to have demonstrated detailed knowledge of the route and the operating conditions. 26 Pilotage
would therefore be expected to be a broader risk control than an AQW, and there would be less
potential for an authority gradient with the driver.

In contrast, AQWSs had limited tasks and were not required to have knowledge in train operations,
nor be assessed as having route knowledge and front-of-train experience on the section of track
between Kilmore East and Donnybrook. The absence of clearly defined qualification, capability
and knowledge requirements weakened this control.

Tasks of the AQW included delivery of the train authority and CAN notice to the driver and to call
the LCK to activate the level crossing protection at Wallan—Whittlesea Road. Evidence suggests
that all AQWs involved in these processes successfully performed these tasks.

Potential risk controls that were not used

For signalling failure within a centralised traffic control (CTC) section, TA20 included train working

processes using caution orders and other safeworking processes.'?” These processes were used

up to 6 February and could have been continued for the full period of repairs. However, the impact
on the service schedule was substantial due to the 25 km/h speed limit, increasing transit times to
an hour or more (Table 5).

Table 5: Transit times for different average speeds through the affected 24 km section

Average train speed 18 km/h 24 km/h 72 km/h 96 km/h 120 km/h

Transit time (min) 80 60 20 15 12

From 6 February, a potential additional risk control was to apply a temporary speed restriction
(TSR) to the Kilmore East to Donnybrook section while rail traffic was operating under
administrative controls and without signals. Although not formalised as an instruction, several
V/Line drivers chose to run at a slower speed through the affected section. Limiting train speed
was not a control in the risk management plan nor was the control referenced as being considered
and rejected.

Stakeholder engagement for train working arrangements

Consultation with stakeholders was a key component of the Australian and international standard
for risk management (Standards Australia 2018). However, there was limited engagement and
consultation with rail operators for the establishment of the train working arrangements that
deviated from the standing network rules. Risk worksheets were only released to V/Line and
labour hire firm Programmed (the day after implementation) and were not distributed to NSW
Trains and freight operators.

The timeframe for V/Line to respond to the arrangements and the exclusion of several rail
operators from the process, including the XPT operator, was a significant weakness in
engagement strategy and risk management. These factors limited the opportunity for network

126 TLIC0030 (Pilot rail traffic with due consideration of route conditions) released in 2022 (after this occurrence).

27" For these circumstances, TA20 also specified the use of CTC arrival messages within the section.
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users to influence risk identification and controls to manage those risks, and the opportunity to
consider additional (direct) risk controls that operators might implement for their operations.

ARTC engagement with rolling stock operators continued to be limited after commencement of the
train working arrangements even though there was disquiet amongst some drivers. Operator
queries and feedback on the train working arrangements, while resulting in some amendments to
TN 266, did not trigger a deeper review by ARTC of the risks to train operations and the adequacy
of the risk controls that were being implemented.

It was concluded that ARTC risk management and oversight processes did not result in effective
stakeholder engagement to support risk management and the development of risk controls for
train working arrangements that deviated from ARTC network rules (TA20). This increased the
safety risk associated with the rail operations.

Contractor involvement in the establishment of the arrangements

ActivateRail was engaged by ARTC to develop and manage a safeworking solution for train
working between and Donnybrook and Kilmore East. Industry contracting guidelines (RISSB
2017) discussed the primary safety duty as being with the accredited operator (ARTC in this
case), while also acknowledging the shared responsibilities of contractors to achieve safety

outcomes.

ActivateRail contributed to the development of train working arrangements that were inadequately
supported by risk management processes. ActivateRail did not have systems that ensured that its
contributions were consistent with the risk management procedures of the accredited rail
infrastructure manager (ARTC) and Australian risk management standards.

Example of increased risk during temporary signal suspension

A 2018 collision in the USA provides an example of increased risk associated with rail operations
during signal suspension and highlights the importance of stakeholder engagement and risk
assessment to manage these risks.

In February 2018 in Cayce, South Carolina, a train collided head-on with another, resulting in the
death of the driver and conductor of an Amtrak Train, and injury to 115 passengers. The accident
was investigated by the National Transportation Safety Board (NTSB 2019), and the identified
probable cause of this collision was the failure to assess and mitigate the risk associated with
operating through a signal suspension. The management of risk during signal outages was a
matter considered further by the Federal Railroad Administration (FRA) and a review of FRA
incident data showed that operations during suspended signal system presented increased safety
risks (DOT 2018).

Arrangements for transit through Wallan Loop on 20 February

Risk management and stakeholder engagement

For the routing of trains through No.2 track at Wallan Loop on 20 February, there was no
documented risk assessment or review of risk controls, and there was no review or update of the
risk management plan. ARTC risk management and oversight processes did not result in a risk
assessment of the (new) introduced risk of derailment at the low-speed turnouts, and
implementation of available and practical risk controls that would manage that risk.

There was also limited engagement with rail operators and limited opportunity for operators to
contribute to a review of risk controls. During the afternoon of 19 February 2020, ARTC provided
V/Line with a draft of the train notice for the changed condition at Wallan Loop, although no
assessment of risks or listing of controls accompanied the notice. The draft was circulated within
V/Line and an opinion expressed within V/Line that ‘at the very least, there should be track force
protection’ due to the changed running from No.1 track to No.2 track. V/Line was subsequently
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proactive in issuing its own safety circulars on the change and directly advising affected drivers of
this changed condition at Wallan Loop.

There was no similar direct issue of pre-information on the changed condition at Wallan Loop
provided to NSW Trains or freight operators. NSW Trains was therefore not provided with the
opportunity (as had been given to V/Line) to consider the implications of the change during the
afternoon of 19 February and consider pre-emptive actions. Their only potential pre-information for
the organisation was via the issue of TN 367 on the evening of 19 February, and this notice was
not collected by NSW Trains.

It was concluded that for the routing of trains through Wallan Loop on 20 February, ARTC risk
management and oversight processes did not result in effective engagement with all rail operators
impacted by this change. There was no engagement strategy and passenger train operator NSW
Trains was not directly advised of the change.

Risk controls used

Existing controls were utilised for the routing of trains through Wallan Loop, with some expansion
as described below:

o the issue of train notices (train notice 367 was issued)

o the issuing of a train authority for each train movement (no change to process, text of train
authority updated)

¢ arail worker to accompany each train movement (additional tasks allocated to AQW).

TN 367

Issuing train notices was an existing control, and for the change at Wallan Loop TN 367 was
issued. TN 367 described the change to operations via No.2 track and was distributed as an
additional instruction to TN 266. It was issued on 19 February 2020 on the ARTC web portal,
reportedly at about 1815 Adelaide time (1845 in Victoria and NSW). This was 15 minutes later
than the listed time of daily publishing of notices on this portal. The issue of this notice on the
evening prior to implementation was not consistent with the risk control of train notices in a ‘timely
manner’, particularly in the context of the significance of the changed conditions.

This risk control relied on operators accessing the portal after it being published, processing that
information internally, distributing the notice to those affected within their organisation, and
potentially considering taking additional precautioning action. In the case of V/Line, the earlier
awareness of the notice provided greater opportunity for this activity. In the case of NSW Trains,
TN 367 was not obtained from the ARTC portal and TN 367 was not known to NSW Trains.

TN 367 was known to the NCO, signaller and AQW who were on duty on the evening of
20 February. They had all received direct copies of the notice, were familiar with its contents and
were all aware of the routing of trains through No.2 track at Wallan Loop.

Issuing the train authority

For the changed conditions at Wallan Loop, there were changes to the content of the train
authority but no change to the process of issuing the train authority under TN 367. The train
authority was accurately updated to include specific detail on the routing of trains through No.2
track and the speed requirements at the entry to, and exit from, the loop. However as noted earlier
in the analysis, the changes to the train authority text were not highlighted and the changes were
probably missed by the driver of ST23.

The effectiveness of this risk control was already compromised by the existing process
weaknesses, including the indirect issuing of the train authority and the absence of a full readback
of the content of the train authority by the driver. The gap in confirming driver understanding
became a critical weakness when the conditions at Wallan Loop changed. The driver of ST23 did
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not (and TN 266 instructed that they should not) read back the content of TA 17 prior to entering
the affected section. It is very likely that readback would have resulted in the driver becoming
aware of the routing of ST23 through Wallan Loop.

Rail worker to accompany the driver

This risk control was already compromised by the use of an AQW rather than pilot, and the
absence of clearly defined qualification, capability and knowledge requirements for an AQW.
These weaknesses were exposed when additional obligations were placed on the AQW in
TN 367, and (for train ST23) the AQW risk control became the final opportunity to ensure the
driver understood the changed conditions at Wallan Loop.

It has been concluded that the driver probably never became aware of the changed conditions at
Wallan Loop. For such a scenario, the AQW risk control did not ensure that the driver of ST23
understood the changed conditions at Wallan Loop. There was insufficient evidence to conclude
the reason for the probable breakdown of this process. A weakness in this control was the
absence of any protocol for how driver understanding of the information on Wallan Loop might be
confirmed (by the AQW), including no requirement for the driver to read back the train authority to
the AQW. The effectiveness of this control was also probably not assessed for potential
susceptibility to human error. 28

In the case of train ST23, the susceptibility to human fallibility was probably augmented by the
AQW on duty at the time of the derailment not being familiar with the corridor from the front of the
train and this being their first time in the role. Had the AQW been familiar with the rail corridor and
key landmarks, they would have been better placed to warn the driver of the overspeed of ST23
as it approached Wallan Loop.

Potential risk controls that were not used

Context

The decision to use Wallan Loop for rail operations on 20 February, and the introduction of
low-speed turnouts into the section, substantially increased the risk of derailment due to
overspeed. The risk to passenger trains was heightened due to their line speed of 130 km/h and
the potential for serious injury and fatality. The following are examples of additional risk controls
that could have been considered to assist with the management of this risk.

Elimination of risk by not running passenger trains through No.2 track

The ARTC SMS identified that in situations where track was not used for some time, such as
occurred with No.2 track at Wallan that February, track circuits could be at risk of unreliable
detection due to rail head contamination. Trains were routed to run along No.2 track on

20 February to clean the rail head in preparation for testing and recommissioning of the signalling
system at Wallan.

Instead of running passenger trains through Wallan Loop for the purposes of cleaning the rails,
there were other options available that may have been considered, including a rail vehicle solely
for that purpose or another cleaning process. In the absence of any risk assessment where
options may have been raised and documented, there was no evidence identified that options
other than running passenger trains through the loop were considered.

Temporary speed restriction for section

A potential risk control while routing through the loop was to apply a temporary speed restriction
(TSR) to the Kilmore East to Donnybrook section operating under administrative controls. A

128 As described in the ARTC Risk Management Overview - Workshop participants guide (2018). This stated that ‘two key
factors to consider when determining the effectiveness of a control are: whether the control is adequate, and how

susceptible the control is to human error or non-compliance’.
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suitable speed restriction for the full section, or part of the section that included Wallan Loop,
would probably have reduced the risk of derailment due to overspeed at the Wallan Loop turnout.

Signage or conspicuous devices ahead of loop as visual cues

Potential (but not used) sources of information to alert the driver were speed signs and/or other
conspicuous devices to advise of the reduced speed required to enter Wallan Loop. Without visual
cues in the real-world environment, the driver was reliant on obtaining information solely from the
administrative controls and remembering to later apply that information. Signage had the benefit of
providing in-field cues to mitigate against the scenarios of failed administrative controls (to alert
the driver of the changed conditions) and a failure of driver prospective memory. The use of
signage was listed as a control for derailment in ARTC's risk library.12°

In-cab warnings as visual and audible cues

The XPT train was fitted with an in-cab equipment (ICE) digital train radio system as part of the
National Train Communication System (NTCS). This system was used by some other networks
for electronic authorities and proximity reminders for speed reduction. '3 ARTC had not
implemented such systems on their network.

Track force protection

‘Track Force Protection in place as last form of defence’ was listed as a control in the risk
management plan for the altered train working arrangements, although there was no context in the
plan as to when, or when not, track force protection was to be applied.'3' TA 20 section 15, rule 3
described several circumstances where track force protection should be applied. These generally
related to situations where equipment may be on track and not to the situation that existed at
Wallan. Nonetheless, a form of protection through the section was practical and available and had
been used for trackside works on the same day, and only a short distance from the loop.

Summary

For the routing of trains through Wallan Loop on 20 February, ARTC risk management and
oversight processes did not result in the implementation of available and practical risk controls to
manage the risk of derailment at the low-speed turnouts at Wallan Loop. Options included not
running passenger trains through Wallan Loop, signage or other visual cues in the real-world
environment, track force protection for the Wallan Loop section and a temporary speed restriction
for part or all of the section.

Distribution of safety-critical information
Distribution by ARTC

For its Victorian network, each evening ARTC issued train notices (to rail operators) on its web
portal.32 This was a pull communication strategy that required rail operators to check the portal
each evening. ARTC had a different method of issuing train notices applicable to its NSW
network. In NSW, ARTC used a push communication strategy and SAFE notices were emailed to
key contacts within rail operators, including NSW Trains. As a result, rail operators with operations
in NSW and Victoria would receive ARTC safety notices in different ways, depending on the
location.

129 ARTC risk library 1D: 0559

130 Such systems can be found on the Country Regional Network (CRN) in NSW that is managed by UGL.

31 Track Force Protection involves the use of hand signals and audible track warnings to control the movement of rail
traffic through a worksite.

The same system was used for distributing notices in South Australia and Western Australia
63
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Safety notices were a common mechanism for distributing safety information in many modes of
transport and there were a range of strategies used to maximise the reach and reliability of
information distribution. The methods used by ARTC to distribute safety information were
sub-optimal and there was scope to improve the effectiveness of this risk control and support the
safety needs of rail operators.

NSW Trains
Accessing ARTC web portal

NSW Trains did not have a functioning process for accessing the ARTC portal for train notices
applicable to its Victorian operations and instead relied on Victorian weekly notices which did not
normally include the ARTC train notices. The discontinuation of routine checking of the ARTC
portal for Victorian network safety notices followed changes to the NSW Trains internal structures
in 2017. The loss of these processes reflects a failure of change management within NSW Trains
at the time of restructure.

From 2017, there were very likely gaps in NSW Trains’ awareness of operational information for
the ARTC network in Victoria, and gaps in weekly information packs provided to XPT drivers
operating on that network. The repercussions were a diminished opportunity for NSW Trains to
consider any new operational risks and possible controls, and the absence of pre-information to
drivers on changes to network conditions.

Distribution to drivers

For drivers commencing their shift at Junee, NSW Trains prepared weekly information packs that
were distributed via pigeonhole. NSW Trains did not have a functioning system to monitor that
drivers starting their shift at Junee received and had understood distributed safety information.
This potentially weakened the reliability of train notices as a risk control.

V/Line receipt and distribution of safety information

Aided by receiving advance information on the proposed train working arrangements directly from
ARTC, V/Line distributed this information within its organisation. Then, following receipt of
advance information on the changed conditions at Wallan Loop (in TN 367), V/Line was proactive
in distributing TN 367 within its safety information system, and driver supervisors briefed affected
drivers of the changed conditions at Wallan Loop.

Risk management on the ARTC rail network

Context

The risks and risk controls associated with overspeed derailment at low-speed turnouts on the
ARTC network were considered more broadly in the context of the following occurrences in
Victoria:

¢ the derailment of a freight train at Benalla in June 2006 (ATSB 2007)

e the overspeed of a V/Line passenger service at Wallan in July 2015 (ATSB 2017)

e this most recent occurrence of ST23 derailment at Wallan in February 2020.

During normal operations, the primary risk control at the Benalla and Wallan turnout locations was
driver compliance with signalling.'3® In the Benalla (2006) and Wallan (2015) occurrences, driver
unawareness was a factor in the overspeed. In all three cases, the common factor was the

3 The ARTC ERMS risk control of advanced train management system (ATMS) was not operating in Victoria, and the
risk control of two-person train operation was not applicable to V/Line or NSW Trains passenger train operations which

operated with single-person crewing.
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residual risk of a low-speed turnout within the track section, and a failure of risk controls to
manage that infrastructure risk.

As part of this (2020) investigation, the ATSB sought information from ARTC and V/Line on their
consideration (following the 2015 occurrence) of train enforcement solutions at Wallan Loop to
protect against train overspeed. '3 In response:

e ARTC provided the advice that consideration of train enforcement solutions at Wallan Loop
was a matter for V/Line. Following the 2015 overspeed event, there were also no other new
risk controls implemented by ARTC at this location. The Office of the National Rail Safety
Regulator also provided advice that it did not conduct audits or inspections of ARTC on the
topic of the overspeed occurrence at Wallan Loop in 2015.

e V/Line advised that an internal assessment following the 2015 occurrence had identified that
there was a case for additional protection at Wallan and several other locations on the ARTC
North-east line (in Victoria) to manage the risk of passenger train derailment due to overspeed.
The train protection and warning system (TPWS)13% was subsequently scheduled to be
installed at Wallan and several other locations on the ARTC standard gauge corridor between
Melbourne and Albury.'3® The installation was to be funded by the Victorian government.

The installation of TPWS on the standard gauge corridor would facilitate enforced braking of
V/Line passenger trains at installed locations but would not provide overspeed protection for
incompatible rolling stock operated by NSW Trains (for example, the XPT and its replacement)
and freight operators. 137

Potential barriers to improvements in rail safety

Scope

This section of the analysis discusses identified potential barriers to safety improvements on the
national rail network. It is beyond the scope of this investigation to quantify the influence of these
factors on safety risk and the conclusions are listed as general findings to this report.

The following are discussed:

e ARTC risk management for passenger train safety

o the overlapping safety responsibilities of ARTC and rolling stock operators
e slow adoption of available technologies

o diversity of train protection systems in Australian rail networks.

ARTC risk management for passenger train safety

An operator on the ARTC network (V/Line) found that the residual risk of derailment (due to
overspeed) for its passenger services should be reduced at higher risk locations on that network.
This raises questions as to the role of the RIM in assessing and managing residual risk to
passenger train safety that is primarily a result of hazards associated with infrastructure layout.
Review of ARTC risk materials found that the ARTC enterprise risk management system (ERMS)
was opaque on the assessment and treatment of the risk of passenger train derailment due to
overspeed. This opacity had the potential to result in missed opportunities for ARTC to identify

3 Train enforcement pertains to the forced (automated) initiation of train braking in the case of train overspeed.

TPWS was used elsewhere in Victoria (on regional and metropolitan networks) to enforce braking of V/Line trains
passing a signal at stop or detected as travelling too fast to comply with the next signal.

%6 TPWS was scheduled for installation at Wallan Loop in 2024.

87 TfNSW advised that the new NSW TrainLink regional trains (Regional Rail Project) will be fitted with automatic train
protection (ATP) systems that are compatible with the Sydney Trains network (ETCS Level 2) and provisioned to allow

the future fitment of onboard systems to interface with the ARTC advanced train management system (ATMS).
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and implement additional risk controls to advance safety for passenger train operations on the
ARTC network.

Considering the overspeed occurrences at Benalla and Wallan specifically, it was concluded that
there were opportunities for improved safety management at higher risk locations that included
low-speed turnouts. Examples of risk controls available to ARTC as the rail infrastructure manager
at these higher risk locations included speed limits, changes to track and/or signalling
infrastructure, and a variety of technological solutions to reduce the likelihood, or manage the
outcome, of human error. In the absence of action by ARTC at these higher risk locations,
unilateral action has been taken by one passenger train operator (V/Line) to address the potential
for train overspeed at such locations. Other above rail operators will not benefit from these risk
controls.

Safety responsibilities of infrastructure managers and rolling stock operators

Rail safety regulation in Australia described safety responsibilities (individually) applicable to the
rail infrastructure manager (RIM) and the rolling stock operator (RSO). The mechanism for the
management of overlapping regulatory obligations to reduce risk so far as is reasonably practical
(SFAIRP) was less clear. The safety interface agreement was one available vehicle to facilitate
engagement and potentially achieve joint safety outcomes. In the instance of ARTC and NSW
Trains, the (safety) interface agreement had not been updated since 2011 and did not provide
evidence of a proactive consultative regime that contributed to improved safety.

Barriers to improved safety on the ARTC rail network include the absence of an effective concept
of shared safety responsibility between RIM and RSO, mechanisms that encourage proactive
safety improvement where safety responsibilities overlap, and a framework to resolve funding
barriers.

Slow adoption of available technologies

Metropolitan and several regional networks in Australia have adopted technological solutions to
mitigate the risks associated with human error. Examples of regional applications include train
protection and warning systems on the Victorian regional network, and in-cab information and
warning systems on the NSW country regional network.

The roll out of available technologies on the ARTC network was slow by comparison. The ARTC
advanced train management system (ATMS) was initiated by ARTC in 2005 and was operational
on only a small portion of its network, and opportunities to utilise existing train radio systems to
enhance in-cab information and warning had not been taken.

Diversity of train management systems in Australian rail networks

Technological advances in train management systems provide opportunities for significant
improvements in the safety of rail transport. There are several technical options and rail networks
around Australia are adopting an array of solutions to meet their operational needs

(RISSB 2021b)."38 Each network solution requires network users (rolling stock) to interface with
the management system for that network.

The range of systems being adopted across Australia raises questions around interoperability and
the safety implications of an uncoordinated application of train management technologies. 3% An
uncoordinated approach may result in lost opportunities for improved safety while also introducing
interface risks.

138 Examples include the advanced train management system (ATMS) on the ARTC network, the European train control
system (ETCS) of various levels, and communications-based train control (CBTC) systems.

8 The National Transport Commission (NTC) is progressing a rail interoperability fram