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THE CHIEF INVESTIGATOR

The Chief Investigator, Transport and Marine Safety Investigations is a statutory
position established on 1 August 2006 under Part V of the Transport Act 1983.

The objective of the position is to improve public transport and marine safety by
independently investigating public transport and marine safety matters.

The primary focus of an investigation is to determine what factors caused the
incident, rather than apportion blame for the incident, and to identify issues that may
require review, monitoring or further consideration. In conducting investigations, the
Chief Investigator will apply the principles of ‘just culture’ and use a methodology
based on systemic investigation models.

The Chief Investigator is required to report the results of investigations to the Minister
for Public Transport and / or the Minister for Roads and Ports. However, before
submitting the results of an investigation to the Minister, the Chief Investigator must
consult in accordance with section 85A of the Transport Act 1983.

The Chief Investigator is not subject to the direction or control of the Minister(s) in
performing or exercising his or her functions or powers, but the Minister may direct
the Chief Investigator to investigate a public transport safety matter or a marine
safety matter.







1. EXECUTIVE SUMMARY

At about 0707 on 3 May 2007 the 0550 Pakenham to Flinders Street suburban
commuter service comprising of a Siemens six-car electric multiple unit approached
Oakleigh Railway Station. Due to an earlier signal failure, the train was travelling on
an alternate route within the Oakleigh rail complex when the first bogie of the leading
car became derailed at a set of facing points.

All vehicles remained coupled and upright with minimal damage to the leading
vehicle. The track structure in the immediate area of the derailment suffered minor
damage. There was no damage to the overhead power supply system or other
infrastructure.

Passengers detrained in an orderly manner without incident. Several passengers
subsequently reported to the train operator that they suffered minor injuries. One
passenger was transported to hospital for observation. Rail services were replaced
by buses between Oakleigh and Springvale for several hours.

The investigation found that the derailment occurred as a result of points 29 not
being detected in either the normal or reverse route. This condition was due to the
Point Clamp Lock mechanism being jammed for 28 minutes 36 seconds and not
releasing until Train 4608 was traversing the points. This resulted in the leading axle
of Train 4608 taking one route and the second axle taking another.

It was found that the signalling system functioned as designed and held the
appropriate signals at stop in response to the condition of the in-field equipment. The
subsequent decision making processes to progress Train 4608 was hampered by the
poor condition of the signalling control and mimic panels.

The investigation also found that a lapse in applying procedural processes in the field
resulted in points 29D not being in the correct position for the intended route.

The condition and operation of the train was found to be satisfactory and did not
contribute to the incident.

Following the incident, maintenance was conducted on the signaller's panel and
Connex Network Safety issued three safety bulletins in regard to signallers’ actions
when dealing with point and signal failures.

This report recommends that Connex reviews the maintenance standards for point
clamp lock mechanisms and signalling panels, the current procedures for issuing
caution orders at Oakleigh and similar locations together with the training of
signallers.







2. CIRCUMSTANCES

On the morning of 3 May 2007 an Oakleigh station officer and trainee signaller was
practising the operation of the Oakleigh Railway Station signalling panel under the
supervision of a qualified Oakleigh signaller. The trainee signaller was preparing for
an examination later in the morning. The panel controls the points and signals at and
on the approaches to the station. At the time Oakleigh was also manned by another
station officer who was responsible for customer service duties.

In the course of practising setting routes and operating the signals, a timing relay
associated with signal 12 malfunctioned and caused points 11 and 9 to lock in the
reverse position preventing the normal planned routing of trains through Oakleigh
during the morning peak period.

In order to allow train movements to proceed, the rostered signaller obtained
approval from Metrol* to re-route Melbourne bound (Up) trains through points 29 to
stop at platform 3 as shown in figure 1. On departing platform 3 the train would then
traverse points 11 and 9 to proceed to Melbourne on the Up line.

At about 0642, Up Train 4608 approached Oakleigh from Pakenham and stopped for
about one minute at signal 58 before proceeding to signal 50 which indicated a stop
aspect to the driver. In the signal box the qualified signaller checked the signal mimic
panel indications which the signaller believed were indicating that the route was
correctly set for the train to proceed through points 29 to platform 3. The signaller
then handed a Signaller's Caution Order’ to the station officer (who was also a
gualified signaller) to deliver to the train driver.

On arrival at signal 50 the station officer handed the caution order to the train driver
and then travelled in the cab with the intention of returning to the station.

At about 0706, whilst proceeding at slow speed through points 29D, the front axle of
the first bogie of the leading car went towards platform 2 instead of travelling towards
platftorm 3. However, the rear axle of the front bogie travelled in the direction of
plattorm 3 which resulted in the bogie derailing. The train driver applied the
emergency brake and the train came to a halt approximately 30 metres beyond
points 29D.

Derailment damage was confined to a point blade, point timbers and track
furnishings. The train sustained minor damage and was later re-railed and driven to
the maintenance facility at Westall for inspection.

Rail services between Oakleigh and Springvale were suspended and replaced by
bus services until 1425 when the track infrastructure was certified fit for traffic. Points
29 were locked in the normal position and rendered out of service pending system
integrity testing and equipment functionality verification.

' Metrol is an acronym for the Connex Metropolitan Control Centre.
2 A signaller's Caution Order is issued to allow a train driver to pass a Home signal when it is indicating a stop
aspect, usually when there is a fault in the system.
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Figure 1. Schematic of Oakleigh showing intended r

oute of Train 4608.

Figure 2. Schematic of Oakleigh showing normal tra

in routing Up (green) and Down (red).
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3. FACTUAL INFORMATION

3.1  Oakleigh’s role in the metropolitan network

Oakleigh is an intermediate location situated between Caulfield and Dandenong and
normally operates as a through station with train movements monitored by Metrol.
This is referred to as being ‘switched out’. When ‘switched out’ the normal routing of
Up trains is along number 1 track to platform 1. Down trains are routed along
number 2 track to platform 2. (See figure 2).

For the week day morning peak and other ad hoc times when trains are required to
terminate, originate or shunt at Oakleigh, the signalling panel is ‘switched in". When
switched in’ the points and signals at Oakleigh are controlled locally by the signaller
under the supervision of Metrol. At the time of this incident Oakleigh was ‘switched

’

In.

3.2  Overview of infrastructure
3.2.1 Signalling and points system

The signalling system at Oakleigh was upgraded and re-commissioned in May 1975,
when two mechanical interlocked signal boxes were replaced with the current
signalling panel. The upgrade altered the method of signalling from two position
mechanical semaphore type to three position colour light type signalling. This
upgrade introduced track circuitry to allow the signals to be controlled by the passage
of a train while retaining the ability for the signals and the associated track
infrastructure to be controlled by a signaller at Oakleigh. The latter facilitates the
passage of trains through Oakleigh during peak train movement periods.

The operation of points and signals through Oakleigh by signallers can be achieved
by either setting complete routes (points and signals together) or by setting individual
points and signals one at a time. While route setting is the preferred method of
operation, signallers are required to be proficient in setting individual points and
signals.

Signal and point operation is achieved by a signaller placing a ‘call’ on the equipment
from the control panel which sends electrical commands to the field equipment via
relays. The physical movement of the point blade is achieved pneumatically with a
clamp lock releasing and locking the points in place via mechanical links. The
system is equipped with point mounted detectors which, when all interfaces between
the mechanical and pneumatic equipment are detected in the closed and locked
position, allow the electrical circuits to close completing the loop to facilitate the
operation of signals and providing an indication to the signaller via the panel that the
intended route is set.
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3.2.2 Signal panel

The signal panel is located between platforms 1 and 2 in a purpose specific area
within the Oakleigh Station offices. The track mimic panel is free standing with a
height of about 2.3 metres and a width of three metres. The track diagram is in the
upper section of the panel and above eye level. The communications equipment and
operating panel are located immediately below the mimic panel. (See figure 3).

Figure 3. Signalling and mimic panels.
3.2.3 Track and point work configuration.

The approach to Oakleigh from both directions is via an Up and Down double track
where within the limits of the Oakleigh complex the track layout expands to include
three platform tracks and two stabling sidings. The platform tracks are signalled to
accommodate bi-directional traffic.

Points 29U and 29D are right hand points which form an elongated crossover
between tracks 2 and 3 at the Down end of Oakleigh Station. These two points when
operated work as one set of points.

3.2.4 Point clamp locks

Point lock clamps are an integral component of the signalling system the purpose of
which is to provide individual locking of a closed point blade. Point clamp lock
mechanisms similar to those installed at Oakleigh are utilised at several locations
throughout the Melbourne metropolitan network.

The rail clamp point lock consists of lock mechanisms, detection assemblies and
attachments to suit the type of point layout, the method of operation and the weight of
rail used. The system is an electro-pneumatic operation.
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Figure 4. Clamp lock plan view.

A pneumatic pressure of 420 kPa is used to operate the points. Points will unlock at
a pressure between 35 to 70 kPa and are ‘moved' with a pressure of 140 to 210 kPa.

A drive lock slide assembly is supported in the lock mechanism frame which is
attached to the stock rail, and is operated below sleeper level and is driven against a
hook shaped lock arm. This arm is pivoted in a bracket on the point blade and is
arranged to pass under the stock rail to clamp and lock the appropriate blade and
stock rail together. An operating tie bar connects the two lock mechanisms together
so that as one drive lock slide assembly closes and locks its associated blade, the
opposing drive lock slide assembly, unlocks, opens and secures its blade at a 125
mm opening.

Figure 5. Points clamp lock — LH clamp closed.

To operate correctly the drive lock slides and the point blades must operate on
parallel planes. Misalignment of the point blades and drive lock slides could be
caused by rail twist, incorrect profile, blade movement, or gauge out of tolerance. In
addition, poor track foundation (packing and ballast) may also affect the operation of
the drive lock slides and point blades because a lack of support for the blades.
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Each lock mechanism is provided with detection for indicating the closed and open
position of the associated point blade and the locked position of the drive lock slide.
The status of the detection is indicated on the mimic and control panels.

Figure 6. Clamp locks and electric detection boxes on points 29D

3.3  Signalling system condition
3.3.1 Control panel

The Oakleigh signal control panel was inspected and the following defects were
identified:

The out of correspondence light for points 29 was not visible to the signaller as it
was pushed through below the control panel.

The reverse light for points 29 had an intermittent fault that required ‘tapping’ for it
to operate.

The indication light for several route setting buttons were not illuminated because
of bulb failures.

A total of 19 indications were not functioning.

The surface of the panel was dirty and cluttered with operating instructions.
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Figure 7. Control panel —showing missing correspon dence lights.

3.3.2 Fault history.

A review of records for the period January 2003 to May 2007 identified the following
faults at the Oakleigh complex:

Signal dropping back to stop — 18 faults;
Track circuit failures — 35 faults;

Point failures — 21 faults;

Control panel — 18 faults.

None of the above faults related directly to points 29D.

3.4  Track, points and detection condition
3.4.1 Track inspections

The track gauge and level measurements were taken on the day after the derailment
on both the normal and reverse legs of the turnout and were found to be within
Connex’s and industry tolerance standards. The left hand point blade stops were
approximately 12 mm from the web of the stock rail which indicated that the blade
was bent. In a well maintained turnout blade stops are in contact with the web of the
rail and the blade is in constant contact with the stock rail. Figure 8 illustrates the
fact that only the toe of the blade of points 29D is up against the stock rail and the
gap that existed between the remainder of the blade and the stock rail.

The strike mark on the toe of the blade is also illustrated in the lower 2 photos of
Figure 8. The investigation concluded that the condition of this blade was not a result
of nor did it contribute to the derailment of Train 4608.
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Figure 8. Left hand blade of points 29D.

The general condition of the Point timbers near the toe of points 29D was poor with
several holding down screws loose and easily pulled up and away from the timbers in
which they had been driven as depicted in Figure 9. The track at points 29D was
also observed to have significant vertical movement both between the plate and
sleeper and of the sleeper into the ballast during the passage of trains.

Testing of points 29D indicated that there was hesitation in the movement of the point
blades when travelling to the reverse route.

18



Figure 9. Rail fastenings on points 29D — pulled 0 ut of timber for photo.
3.4.2 Clamp lock and detection equipment inspection and testing

Tests conducted on the clamp locks and rodding of points 29D on site identified the
following:

The clamp locks had some resistance in the operation of the points; the cause of
which could not be determined.

The mechanical adjustment on the detection on points 29D was within standard.
The operating pneumatic pressure for the system was 420 kPa.

The detection and clamp lock mechanism was removed examined and tested at
Mainco’s® Caulfield Signal Maintenance Depot with the following abnormalities found:

Left hand clamp box and parts:
lower section centre left hand holding bolt missing;
lower Section right hand locating pin missing;
tuning fork out of alignment; and
4-5 mm side play in the tappets.

Right hand clamp box and parts:
1 mm play in the lock arm bracket bush;
2-3 mm side play in the tappets; and
1 mm travel of drive lock side to stops before lifting tappets.

These inspections were unable to identify the reason the lock had failed to operate
correctly.

# Mainco — Infrastructure maintenance provider contracted by Connex.
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3.4.3 Point maintenance

A review of the maintenance history for points 29D indicated that they were inspected
and maintained in accordance with the maintenance provider’s procedures.

3.5 Rail vehicle
3.5.1 Description

The vehicles involved were Siemens Electric Multiple Unit (EMU) trains NX47 and
NX65. These trains were operating as one unit to make up a six-car train. The total
consist length was 144.4 metres with a tare weight of 431 tonnes.

794M was the leading car and the only car to be derailed.
3.5.2 Driving cab layout

The driving console is a semi wrap around configuration with the driving position
slightly off centre to the left. The design of the car places the driving cab forward of
the leading wheel set with cab side access provided by an internal door and ground
access via a two-rung vertical ladder.

An examination of the sighting diagrams for the driver’s positioning Siemens’ DH cars
found that a seated driver would lose sight of point blades at a distance of about 15
metres ahead of the train.

3.5.3 Inspection

An initial inspection of the train was conducted at the incident site with an
independent specialist inspection conducted at the maintenance facility at Westall.

All wheel treads of the first bogie sustained damage as a result contact with the track
sub-bed following the derailment. Collateral damage to the bogie and car-body also
occurred due to the bogie slewing, pitching and rolling beyond normal travel limits
during the incident. The bogie struck the step underneath the driver’s door and an air
reservoir was severely damaged form impact with a nearby bogie corner. Air piping
on the corner of the bogie was also damaged.

The severe bogie displacements also resulted in the anti-sway bars deflecting as far
as the associated travel stops. Additionally, minor damage was visible on an anti-
sway bar bearing block.

Following the Westall inspection the train was driven under it's own power to the
Newport Workshops where the No 1 (first) bogie was removed from motor car 794M
and subjected to a detailed inspection. Nothing was found on the derailed bogie or
related equipment that indicated that its condition may have contributed to the
derailment. The examination of the leading bogie wheels did not find any evidence of
contact with the point blade on the flange of the left-hand front wheel, however the
flange of the left hand wheel on second axle did.

Additionally, all wheels were found to be in a satisfactory condition with none of the
key dimensions approaching condemning limits. The degree of wear of each wheel
tread appeared to be normal with all wheels of the bogie being in a similar condition
indicating that the geometry and alignment of the bogie was satisfactory.
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3.6  Recording equipment
3.6.1 On-train maintenance logger

The data logger fitted to the train is primarily for maintenance fault logging. However,
if activated by drivers it can provide data to assist with the analysis of events such as
a derailment. The fact that the train was stationary after the derailment enabled a
shapshot of data prior to the incident to be retrieved. The logger recorded that train
speed was about 28 km/h on the approach to the points and confirmed that the driver
applied the emergency brake immediately after the train derailed.

3.6.2 Passenger car saloon Closed Circuit Televisio  n (CCTV)

The CCTV recorder showed that passengers were jolted in their seats by the
mechanics of the derailment. Passenger egress was orderly with the majority of
passengers in the leading three-car set exiting via the leading left hand door of 794M.

3.6.3 Passenger Real-time Information Dissemination Equipment (PRIDE)

The PRIDE system is used to provide information to passengers at stations about
train movements. To achieve this, the system records, among other data,
information from the network signalling system. Signalling circuits for the Oakleigh
interlocking were downloaded and analysed by signalling system specialists to
construct a timeline of events leading up to the derailment. The timeline
concentrated on control panel operations, interlocking reactions and train
movements. The key actions in regard to this incident are identified in the PRIDE
logger sequence table.
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PRIDE logger sequence table

Time

Event

Comment

From
0609.05 to 0638.04

Operation of
points 29 and other points
and signals.

Practice of point and signal
operations involving points
29. The points take between
three and 18 seconds to run
and lock in position as
selected.

0638.13 Route set along number 2 Trainee setting route
track from signal 58 to signal | manually.
50
0638.21 Call placed on points 29 to Trainee setting up route
run from the normal to the towards platform 3 and signal
reverse position. 12.
At this stage points 29 are
not detected in the normal or
reverse position.
0638.34 Route set from platform 3 Trainee signaller manually
towards Up mainline. setting points and signals.
0638.48 Previous route setting Trainee signaller operating

cancelled from platform 3.

Signal 12 to stop however a
timing relay failure in signal
circuit prevents points 9 and
11 restoring to normal. This
is the trigger event that
required train 4608 to be
routed via number 3 platform.

This is the end of the practice
or training operations of
points and signals.

0645.04 Train 4608 is stopped at Signal 50 cannot be placed
signal 50. to proceed because of points
29 are out of
correspondence.
0705.44 Train 4608 passes signal 50. | Caution order has been
issued to driver of 4608.
0706.55 The track circuit at points 29 | Train 4608 is 2.8 metres from
is occupied. blade of points 29.
0706.56 Points 29 are moving from This is the movement of
the normal position to the points 29 in response to the
reverse position. call at 0638.21.
0706.57 Points 29 are detected in the | This is 28 mins 36 seconds
reverse position. from trainee signaller’s call
on points at 0638.21.
0707.02 The leading axle of train This indicates that the points
4608 is detected on the were not in the reverse
normal route of points 29. position.
0707.05 There is a loss of detection of | The leading axle of train

Train 4608 on the normal
route of points 29.

4608 becomes derailed.
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3.7  Operations
3.7.1 Signaller’s roles

Signal duties at Oakleigh are performed by Oakleigh station officers who have been
trained and qualified in the operation of the signal panel. The primary function of an
Oakleigh Station officer is customer service; they are also rostered on a rotational
basis to operate the signal panel. Signal duties are normally for a two-hour period
during the morning peak but may extend to other times when required by Metrol.

3.7.2 Rules, standards and company guidelines

Oakleigh is operated in accordance with the Operating Rules and Procedures 1994
and local guidelines. The infrastructure is installed and maintained in accordance
with the Connex maintenance contractor’s standards and maintenance procedures.

3.7.3 Procedures

At Oakleigh when the signals are being operated by a signaller and a signal fails to
show a proceed aspect, two options are available to the signaller. The signaller's
actions depend on the indications shown on the Oakleigh signal panel.

1. When a signal fails to show a proceed aspect for the route selected and detected”
and the following conditions are met:

the out of correspondence Iight5 is not flashing;
the normal® or reverse’ indicator lamp is illuminated and steady; and
all applicable panel route indicator lights are illuminated.

Then the signaller may allow the train to proceed past the signal at stop after issuing
a caution order. These indications are presented only when the points are set and
locked in position for the intended movement but there is a malfunction with the
signal.

2. When a signal fails to show a proceed aspect for the route selected without
detection and following conditions are present:

the out of correspondence light is flashing;

the normal or reverse lamp is flashing; and

the position of the points has been called for and the route set lamps are not
illuminated in any part of the route for the intended movement.

Then the signaller is required to inspect the points prior to issuing a Caution Order. If
the points are in the required position they are to be secured in that position by the
use of point clips. If the points are not in the required position — out of
correspondence — then maintenance fitters are required to place the point blades in
the desired position.

The conditions present at Oakleigh prior to the derailment were as in scenario 2, with
failures in two of the three system defence indications.

Detected — is when the system recognises that the point equipment is in the correct position and locked.

Out of correspondence light — is an indicator that provides a warning that the points are not fully set and locked.
Normal — the route position that points are usually set.

Reverse — the route position for a movement through the points.
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3.7.4 Caution Orders

A Signaller’'s Caution Order must be issued to the train driver to allow a train to
proceed past a defective signal at the stop position when that signal governs facing
or trailing points, protects the fouling point of a cross over, or protects a tramway
crossing.

All fields of the Caution Order are to be completed by signallers before it is issued to
the train driver. A review of Caution Order issued to the driver of Train 4608, found
that it had been partially completed by the train driver. See figure 10.

On receipt of a Caution Order the train driver must ensure that the following details
are provided: name of signal box, date, time, train number, destination to and from,
signal post number, and signaller's signature. Caution Orders are retained by the
driver and submitted together with an irregularity report at the completion of that shift.

Figure 10. Copy of Caution Order issued to the dri  ver train #4608

A Caution Order does not make any reference to the route to be taken by the train
nor to the fact that the issuing signaller has assured themselves that the points are in
the correct position for the intended movement.

3.8 Management and training of signallers
3.8.1 Management

Signallers assigned to Oakleigh are employed and managed by the Connex
Customer Service Division for all duties except Safeworking which includes the
operation of the signal panel. Safeworking duties, qualifications and certification
requirements are managed and supervised by the Connex Rail Safety Division.

3.8.2 Training

Connex’s signaller training as outlined in appendix ‘A’ consists of an assessed 10-
day classroom course on Automatic Block Signalling (ABS). Following this course
trainees undertake practical training for a minimum of five days at a specific site.
This training is conducted by a Connex approved site trainer. Following the practical
training a practical examination is conducted by a Connex Safeworking Specialist
with the results recorded. On successful completion of the examination, the trainee
gains an initial signalling qualification. Re-certification of signallers is achieved by
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signallers attending periodic refresher courses and by the conduct of on-the-job
safety audits. The outcomes of refresher courses and audits are documented.

3.8.3 Rules training

Training courseware provided by Connex’s training provider does not include the use
of or the issuing of caution orders. There are no references to the methods of train
working when point detection is or is not available or when it is necessary to use
point clips. These aspects of training are conducted on the job by Connex.
However, there is no demonstrable formal structure including a recording process
that supports or documents this process.

3.9 Personnel information

3.9.1 Trainee signaller

The trainee signaller commenced employment with the operator on 27 August 1990
as a station assistant at Caulfield and passed a Connex Safeworking training course
in Automatic Block Signalling on 3 January 2007. The trainee commenced on-the-
job signaller training at Oakleigh on 27 March 2007.

The trainee signaller reported commencing duty at Oakleigh at about 0600 with the
intention of practising for an examination later in the morning. The trainee together
with the rostered signaller checked that all point reliability lights were operational
prior to performing a couple of practice manual routings and signal operations. It was
during the last practice that the indication for signal 12 kept flashing after this signal
was restored to the stop position. The trainee notified the signaller of the situation
and vacated the signalling area to take up customer service duties. The trainee was
not qualified to deal with signal failures.

3.9.2 Signaller

The signaller on duty at Oakleigh joined the operator as a station officer on 15 July
2004 and qualified to operate the Oakleigh signal panel on 11 November 2004. At
the time of the incident the signaller's medical and Safeworking qualifications were
current.

At interview the signaller reported commencing duty at 0450 as the rostered signaller
for that day. During the course of the shift from about 0600 the signaller supervised
the trainee who was practising operating the signal panel in manual mode. The
signaller reported that it was during these practice routings and after the signals were
restored to their normal positions that the indicator for signal 12 would not stop
flashing. This effectively locked the Up end of Oakleigh. The trainee left the signal
box area and the signaller contacted Metrol seeking permission to re-route the next
Up train, Train 4608, via platform 3.

The signaller also reported that after receiving approval from Metrol the route with
signals 58-50-4 was set and everything appeared normal except for signal 12 which
was still not clearing with points 51, 29, 11 and 9 all detected in reverse (the correct
position for the set route). The signaller reported in a written report about the
incident that as Train 4608 approached signal 58 the signal dropped back to stop. At
about the same time the Safeworking specialist, who was en route to Oakleigh to
conduct the examination for the trainee signaller, rang making enquiries as to what
was happening with the signals. After confirming that the points were set in reverse
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and that the panel indication was normal; the Signaller specialist agreed with the
signaller’s intent to issue a caution order for the passage of Train 4608.

The signaller also reported that points 29 were sleeved in the reverse position® and
the panel indication showed these points detected / locked in that position. The
signaller said that confirmation of the status of the system was received from the
station officer before the station officer left the signal box to deliver the caution order
to the train driver. The signaller reported that clearance for the driver of 4608 to pass
signal 50 at stop was given after in field confirmation of the position of points 29 from
the station officer. The signaller indicated that they had experience in issuing caution
orders and that they were aware of the procedures.

3.9.3 Station officer

The station officer commenced training with Connex in March 2001 transferring to
Oakleigh on 19 September 2004 and was qualified to operate the Oakleigh signal
panel on 4 March 2005. At the time of the incident the station officer's medical and
Safeworking qualifications were current. On the day of the incident the station officer
commenced duty at 0545.

At interview the station officer reported that the signaller called the station officer into
the signalling panel area where an overview of the circumstances and equipment
status was given. The station officer stated that permission was granted by Metrol to
route Train 4608 through platform 3 and that the position of the points was checked
and that the route was set for platform 3. The station officer also commented that the
points were all set in the reverse and that signal 50 went back to stop as the train
approached it.

Prior to leaving the office the station officer reported that the panel was observed and
in the station officer‘s opinion it was all “lit up” and showing points 29 in the reverse
position. When proceeding from the station to the train with the caution order book
the station officer reported that the points were visually checked to ensure they were
in the reverse position towards platform 3.

Prior to Train 4608 moving from signal 50 the station officer reported that a phone
call was made to the signal panel to verify that everything was “okay”. When in the
train cab and on the approach to points 29D the station officer reported that the
points were in the reverse position.

After the derailment the station officer proceeded to the station to inform Metrol and
to provide assistance to the passengers.

3.9.4 Train driver

The train driver commenced with the operator in 1981 and at the time of the incident
was assigned to the Dandenong Driver Depot. The train driver’'s medical and traction
equipment rating were current with a safety audit conducted in December 2006. No
performance issues were recorded as a result of this assessment.

The train driver commenced duty at Dandenong to run the same set of cars to
Pakenham to form the 0558 Up train. The train driver reported that Train 4608
departed Pakenham on schedule and that to Huntingdale the journey was uneventful
with the train remaining on schedule.

8 This action puts a guard over the switch on the signaller's panel.
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The train driver reported that on arriving at signal 50 it was at the stop position and
that an attempt to contact the Oakleigh signal panel on the signal post phone was
unsuccessful. The train driver successfully contacted Caulfield signal box by mobile
phone and was informed that Oakleigh was switched in and to make all enquires to
that location. When contacted, Oakleigh informed the train driver that there was a
problem and that caution orders were required. The train driver then indicated that a
public announcement was made to inform passengers.

The driver believed that the train was stopped at signal 50 for about 10 minutes
before the station officer arrived. When the station officer entered the cab the train
driver was presented with a caution order that had some uncompleted fields. The
driver completed the caution order and that at no time did the station officer
communicate any information as to the type of fault or the route to be taken by Train
4608.

After passing signal 50 the train driver believed that the train proceeded at about 10-
15 km/h and that on the approach to points 29 they appeared to be set for the
straight (Normal) position. After passing over the points the train driver reported that
the train lurched and when it was realised that the train was derailed the emergency
brake was applied. The train driver indicated that there was no warning that the
points were not set and locked for the straight track.

The driver reported that when the train was brought to a stand an emergency call to
Metrol was made notifying them of the situation and to arrange for all other trains to
be stopped. This was to ensure passenger safety during the evacuation process.
The train driver made public address announcements to inform passengers of the
need to detrain on account of the derailment. The train driver also reported that after
the signaller made a call on the driver's mobile phone the station officer left the cab.
The train driver then assisted with the detraining of passengers.

3.9.5 Train services officer

The train services officer advised that when en route to Oakleigh to conduct the
trainee’s examination the train was delayed. The train services officer contacted the
Oakleigh signal panel to identify the cause of the delay. During the conversation with
the signaller the train services officer was informed of the situation. The train
services officer after confirming that that the route was set and that the panel
indications were “okay” agreed with the signaller’'s intention to issue a caution order
to Train 4608.

On arrival at the Oakleigh, (post derailment) the train services officer reported that
the indication lights on the signal mimic panel were illuminated for the route to
platftorm 3 with points 29 in the reverse position. The train services officer then
assisted with the derailment site management.

3.9.6 Passenger information

The total number of passengers carried by the train could not be determined. The
operator reported that, subsequent to the incident, they received several reports of
injuries from train passengers related mostly to shoulder, back and neck pain. One
passenger was transported from the incident site to hospital by ambulance but was
not admitted and another reported a twisted ankle as a result of walking over the
track ballast after disembarking the train.

27



3.10 Weather Information

At the time of the incident there was light rain with three to four eighths of cloud
cover.

3.11 Emergency Response

Ambulance services attended but police and fire services were not required to attend.
Connex evacuated passengers from the train and introduced shuttle suburban train
services between Oakleigh and Melbourne. Buses were also utilised to provide
shuttle connecting services between Oakleigh and Springvale.
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4. ANALYSIS

4.1 The incident

During the training operation of points and signals, the timing relay failure effectively
locked 9 and 11 points in their respective reverse positions at the Melbourne end of
the Oakleigh complex. This created the situation where trains travelling from
Melbourne to Dandenong could not arrive at Oakleigh. Trains from Dandenong
travelling towards Melbourne could not depart as normal from number 1 or 2
platforms. This situation triggered the need for the signaller at Oakleigh to re-route
Train 4608 through platform 3 and to implement standard alternate operating
procedures by working trains, where possible, through Oakleigh on caution orders
instead of signal aspects.

When the signaller operated signal 50 for the route towards platform 3 it failed to
respond which meant that trains proceeding past signal 50 also required caution
orders.

During the investigation it was determined that the reason signal 50 did not display a
‘proceed’ indication was because points 29 were not detected locked in either the
normal or reverse position. The signalling system defaulted to the designed
condition by ensuring the appropriate signals assumed and remained at the stop
position.

In the process of delivering the caution order to the driver of Train 4608 the station
officer claimed to have checked the position of points 29 and observed them to be in
the reverse position (the correct position to allow the train to proceed to platform 3).
This status was reported to the signaller who confirmed the system also reflected this
condition.

The analysis of the Information provided identified differences in accounts of
evidence between the station officer — travelling in the train cab and the train driver in
regards to the position of points 29. The driver indicate that points 29 were set for
the straight route towards platform 2, whereas the station officer's recall was that
they were set for the diverge route towards platform 3. Evidence in the form of
recorded signalling system data (PRIDE) indicated that on the approach of Train
4608 points 29 were not detected locked in either position and that points 29 were in
fact ‘hung’ and were not mechanically released from the normal position from
0638.13 until detected in the reverse position at 0706.57, a period of 28 minutes and
36 seconds. The reason for the station officer misinterpreting the position of points
29 in the field was not determined.

4.2 Derailment mechanics

On the approach of Train 4608 to points 29 the points were in a hung state and
laying for the normal or straight route towards platform 2.

During the passage of the first wheel set of Train 4608 (which went straight on the
normal route) the vibration and depression induced into the track by the movement of
the train was sufficient to release the jammed points clamp lock freeing the points
and allowing them to operate to the reverse position.
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The left hand wheel of the second axle of the leading bogie struck the toe of the left
hand point blade, indicated by corresponding strike marks on both the toe of the point
blade and the wheel flange, as the points went into the reverse position. This wheel
followed the reverse route which resulted in the leading bogie effectively travelling on
two tracks. The wheels continued in this configuration for about 16 metres before
dropping off the railhead in between the running rails of the diverge track.

4.3  Signal panel indications and signallers interpr  etation

The signal mimic panel is an integral element in the operations of Oakleigh.
Signallers rely on mimic panel indications to monitor the status of the system
particularly during failures when they are required to interpret information presented
on the panel to determine the appropriate action to take to facilitate train operations.

There are three critical indications on the mimic panel pertaining to point operation
and position namely; ‘position indication’ — normal / reverse, the ‘out of
correspondence light’, and the ‘route track’ indications within the track layout
diagram. Two of the these indications associated with the operation of points 29, the
out of correspondence light and the reverse light, did not operate correctly. The out
of correspondence light could not be seen as it was below the panel surface and the
reverse light operated intermittently.

The ‘route track’ indication for the reverse route of points 29 (two LEDs, which
illuminate when the points are detected in the reverse position) were functional and
not illuminated, correctly indicating that the reverse route was not set.

With both the out of correspondence and points reverse indication lights unavailable,
the only trigger available to the signaller about the status of points 29 on the mimic
panel was the route track lights. On this occasion neither the duty signaller nor the
station officer correctly observed the one remaining panel indication of the operation
of points 29.

The condition of the signal panel had been identified by signallers and reported to the
maintenance provider as far back as 2006 who in turn documented the faults in their
maintenance system. The delay to attending to the fault reports resulted in signallers
and others accepting not only the lack of certain panel indications but also
developing work practices to cater for the situation.

Maintenance, both scheduled and reactionary, is critical to the safe and reliable
operation of the rail network. Maintenance in respect to the signalling panel was
inadequate. It could be argued that had the signallers correctly interpreted the route
indication for points 29 they would have correctly identified the situation. However,
the route lights are located above eye level and as a result are difficult to read. The
system designers provided a defence against human error by providing three
indications relating to the operation of points 29; on this occasion two of these
defences were rendered inoperable by an inadequate maintenance system.

4.4 Caution Orders

A review of the use of Caution Orders identified that the particular type of Caution
Order (signalman’s) applied at Oakleigh was originally developed for use with route
signalling — one signal for each specific route. However, with the introduction of
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three position signalling when one signal or signal aspect can apply to several routes,
the route to be taken by the train is not necessarily obvious to the driver. At Oakleigh
the caution order applied to signal 50 (as if it was a route signal) and did not require
any endorsement in respect to the route to be taken. This resulted in the driver not
having a clear understanding of the route to be taken.

Also, the format of a signalman’s caution order does not provide or require
confirmation endorsement (by the person inspecting the points) as to the correct
position of the points for the intended movement. Had this requirement been part of
the issuing process for the signaller then perhaps the position of the points would
have been positively identified and the derailment would have been averted.

4.5  Signaller training

A Caution Order is issued to allow a train to proceed beyond a signal showing a stop
aspect. In other words, it allows one of the defences in the system to be
circumvented. Therefore it is essential for those issuing caution orders to fully
understand the reasons they are issued and the potential outcomes of not following
the procedures for their issue.

A review of the training provided to signallers identified that the theory component did
not address issuing Caution Orders. Training in the issuing of Caution Orders is only
conducted during on-site training by the trainers conducting site specific training. As
a result, there is potential for the training given to individual trainee signallers to be
deficient or possibly missed altogether, depending on the various scenarios that arise
during the individual's training. At Oakleigh, because of the location’s role in the
network, trainee signallers may not experience, in a practical sense, the issuing of a
caution order when undergoing on-the-job training and may have limited exposure to
such activities after qualifying. Although on this occasion the signaller on duty
claimed to have issued several Caution Orders, the Caution Order presented to the
driver was incorrectly completed.

4.6 Track infrastructure

The track infrastructure abnormalities identified in the vicinity of points 29D allowed
vertical track movement which could have, over a period of time, affected the
operational interface between the track structure and the point clamp lock
mechanisms which in turn may have lead to the lengthy hesitation in the operation of
points 29. Post incident testing of points 29 identified that there was hesitation in the
movement of the points when travelling to the reverse position albeit not to the same
extent as identified earlier in the day. The condition of the point blade although not
contributory to the derailment is also an indicator of accepted maintenance standards
by the operator and maintenance provider.

4.7  Point clamp locks

The point clamp locks fitted to points 29D were identified to have adjustment
abnormalities and missing components in both left and right hand assemblies.
Expert analysis of these component deficiencies indicated that any single issue was
insufficient to cause the malfunction. However, it is more than reasonable to
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conclude that the combination of these abnormalities probably contributed to the
situation where the points failed to operate correctly.
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5. CONCLUSIONS

5.1 Findings
5.1.1 Personnel

All personnel involved were qualified to perform their duties and were current in
respect to medical requirements.

The post incident testing of the signalling system and analysis of the PRIDE data
could not verify the signaller’'s and station officer’s recall of the status of the system
prior to the derailment.

5.1.2 Signalling system

The signalling system functioned as designed and held signal 50 at stop in response
to the in-field position, of points 29, that is, not detected in either the Normal or
Reverse position.

5.1.3 Rail vehicle

The train involved was serviceable and did not contribute to the derailment.

5.1.4 Track infrastructure

The pneumatic operating rod and claw lock associated with points 29 jammed and
prevented the points running from the Normal to Reverse route for a period of 28

minutes and 36 seconds.

The track gauge and cross levels of points 29D were found to be within Connex’s
and industry standards.

5.2  Contributing factors

1. Poor condition of the point lock clamps fitted to points 29.

2. The poor condition of the point timbers and rail fastenings which allowed
sufficient vertical movement of points 29 to release the point clamp lock.

3. The poor condition of the control and mimic panel indications.

4, The signaller's and station officer's misinterpretation of the mimic panel
indications in respect to the position of points 29 prior to issuing the caution
order.

5. The Station officer incorrectly identified the position of points 29D when

delivering the caution order to the driver of Train 4608.
6. Signaller training did not adequately address the issuing of caution orders.

7. The system of issuing caution orders does not require the train driver to be
advised in writing of the route to be taken.
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6. SAFETY ACTIONS

6.1 Safety actions taken since the event

Maintenance was conducted on the signallers’ panel to address the faulty indications
and track mimic panel condition.

The Manager Rail Safety, Connex issued three safety bulletins to signallers in
reference to, point operation during failures Signal Control panels, the issuing of
caution orders and a signalling equipment failure guide. These bulletins are
referenced in appendix B.

6.2 Recommended Safety Actions

Safety Issue

The failure of the points lock clamp on points 29D to operate correctly.

RSA 2008024

That Connex review the operating specifications, maintenance standards and field
tolerances for point clamp locks.

Safety Issue

The condition of several safety critical panel indications including the out of
correspondence lights and point indications for points 29.

RSA 2008025

That Connex review the maintenance regime applicable to the Oakleigh and other
similar signalling panels.

Safety Issue

The system of issuing caution orders which does not incorporate an annotation on
the Caution Order form in respect to the route and route integrity.

RSA 2008026

That Connex review the procedures applicable to the issuing of signaller’s caution
orders to drivers at Oakleigh and other similar locations.

Safety Issue

The failure of the station officer to correctly identify the position of points 29D when
delivering the caution order to the driver of Train 4608.

RSA 2008027

That Connex review all aspects of training for signallers in respect to the issuing of
caution orders.
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7. APPENDIXES

Appendix A — Connex Signaller Training Flowchart
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Appendix B — Connex Safety Notices
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