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The Chief Investigator
The Chief Investigator, Transport Safety is a statutory position under Part 7 of the Transport Integration Act 2010.  The objective of the position is to seek to improve transport safety by providing for the independent no-blame investigation of transport safety matters consistent with the vision statement and the transport system objectives.

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.  

The Chief Investigator is required to report the results of an investigation to the Minister for Public Transport or the Minister for 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 (Compliance and Miscellaneous) Act 1983.

The Chief Investigator is not subject to the direction or control of the Minister in performing or exercising his or her functions or powers, but the Minister may direct the Chief Investigator to investigate a transport safety matter.
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Executive Summary
On 26 April 2012 the V/Line Wendouree passenger service 8135 departed Southern Cross Station, Melbourne at about 1703.  When proceeding between North Melbourne and South Kensington the driver could not discern the aspect of signal SKN759 as it was affected by sun glare.  The train continued at about 68 km/h and when the driver observed that the next signal, Home signal SKN757, was at Stop he made an emergency brake application and the train was brought to a stop, approximately five metres past the signal. 

The investigation found that the driver did not exercise due caution when he could not discern the aspect of signal SKN759.  When passed, the signal was displaying a Medium Speed Warning, indicating a reduction in speed to 40 km/h, and the train would have been able to stop had this indication been heeded.

The severity of the incident escalated when the train was moved about 468 metres to South Kensington Station after the Signal Passed at Danger (SPAD) event.  The movement was made without permission from the network controller and with the risk of collision with trains on adjacent lines.  The investigation found that communications were misunderstood and that available radio communications between the train and the network control were inadequate.  The investigation acknowledges the existence of projects to upgrade communication systems but makes a recommendation aimed at improving interim arrangements.

Following the SPAD, the direction of the train’s movement across adjacent lines was the result of an automatic (system) calling of the points to Reverse to reduce headway between this train and the preceding train.  The investigation has made a recommendation to Metro Trains Melbourne (MTM) to review the risks associated with this design configuration.
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Circumstances
[bookmark: _Toc134462823]After departing Southern Cross Station and having stopped at North Melbourne Station, the six-car VLocity Diesel Multiple Unit (DMU) was travelling on the Down Main Suburban line towards Footscray.  The train approached and passed automatic signal SKN759 which was indicating a Medium Speed Warning (red-over-yellow); a warning to proceed at not more than 40 km/h and to be prepared to stop at the next signal.  The driver stated that he could not discern the aspect of this signal due to sun glare.  
The train continued at a speed of about 68 km/h towards Home signal SKN757 that was displaying Stop.  Emergency braking was applied in an attempt to stop short of this signal but it came to a stand approximately five metres past the signal.
When stationary, the driver used his mobile phone to call what he believed was the number for the Western Signal Panel[footnoteRef:1].  The number dialled was in fact the Metrol Radio Operator’s terminal number and this operator advised the driver that he would inform the Metrol West signaller that he (the driver of train 8135) was attempting to contact them.  The call was then terminated by the driver.   [1:  Refer to section 2.3 for further explanation.] 


After remaining stationary for approximately two minutes the train travelled along the Down Main Suburban line then via a crossover to the Down Through Suburban line and into South Kensington Station. The driver advised the investigation that he was unsure if the train controller had understood him, but thought that he had been given authorisation to proceed.

The turnout leading into the crossover from the Down Main Suburban line (657 points) was lying for the diverge, in the Reverse position.  The corresponding turnout at the down-end of the crossover was lying in its Normal position and did not afford an established route onto the Down Through Suburban line.  The setting of this latter turnout (669 points) went unnoticed by the driver and the points were trailed-through, forcing them into their Reverse position.

Once at South Kensington Station the driver contacted Metrol on his mobile phone and was advised that he had passed signal SKN757 at Stop and would be relieved by another driver. 










Figure 1:  Points and signalling layout at South Kensington
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[bookmark: _Toc359504292]Driver
The driver had approximately 32 years’ experience driving trains and had been employed by V/Line for about six years. He was deemed competent to drive VLocity DMUs and assessed as competent to drive the Southern Cross Station to Ballarat corridor in 2006.  The driver has been subjected to a number of routine safety audits and no areas of concern have been noted.  The driver’s medical certificate was current at the time of the incident.  No alcohol was detected during a post-incident preliminary breath test. 

On the day of the incident the driver had commenced duty at the Ballarat Driver’s Depot at 1215.  V/Line rosters drivers for duty using FAID (Fatigue Assessment Inter Dyne), a recognised fatigue assessment program.  Analysis of the driver’s roster for the previous 14 days found that his FAID score was well below the V/Line rostering guideline limits.

The driver advised that train 8135 departed Southern Cross Station on time and stopped as scheduled on Platform 4 at North Melbourne Station.  He departed North Melbourne on a Proceed indication on the Home signal, but could not remember the exact aspect.  He stated that he then went around a 55 km/h left-hand curve and looked for the next signal (SKN759), but could not discern its aspect as the sun was in his eyes.  He then looked for the next signal (Home signal SKN757) and when he identified that it was presenting a Stop aspect (Red-over-Red) he made an Emergency brake application and activated the sanders in an attempt to stop.  This was unsuccessful and the train ran past the signal by about five metres.  When asked about the indication on the previous signal (Automatic signal SKN759) the driver advised that he could not remember ever having experienced a Medium Speed Warning on that signal and had assumed that the signal following it (SKN757) would be at Proceed; so he had continued at near line speed.

The driver reported that he used his mobile phone to contact the ‘Metrol West’ train controller to tell him that he had passed a signal at Stop; however, he was not sure that the train controller understood him as he could not understand what the train controller was saying due to background radio traffic in the driver’s cab.  He thought the train controller said ‘I will let the boys know, you are right to go...’ and he understood that to mean that he had authority to proceed.  When asked if there was a protocol that he was required to follow with respect to communicating with Metrol, the driver replied that he was not aware of one, and that it was customary for V/Line drivers to contact Metrol on their mobile phones.

The driver recalled that he had never been in this situation before and when he noticed the points (657) were set for the South Kensington platform, he proceeded slowly into the platform and stopped as the signal was at Stop.  The driver then attempted to use the post phone to call Metrol, but could not find the right key to unlock the phone box. He returned to his driver’s cab and used his mobile phone.  He advised that the train controller at Metrol then instructed him not to move the train and that he would be relieved and breath tested.  

When the driver was asked if he was aware of an instruction or procedure that drivers are required to follow when they experience a SPAD, he stated that he was aware that there was a procedure but could not recall its details. 
[bookmark: _Toc359504293]Signalling 
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The signalling at South Kensington consists of three position, colour light signals.  Three position signals provide information to drivers regarding the compliance speed for the block and an indication of the signal ahead.  These signals display six aspects – Clear Normal Speed, Reduce to Medium Speed, Medium Speed Warning, Normal Speed Warning, Clear Medium Speed and Stop.  Multiple aspect signalling allows closer spacing of signals such that braking distances are spread over two signal blocks, allowing higher line speeds for the sector. 

Signals in the South Kensington area are track-circuited and revert to Stop when a train passes them.  Once the train has cleared a signal overlap[footnoteRef:2], the signal prior will change to a Medium Speed Warning indication (red-over-yellow).  In this section a Medium Speed Warning is 40 km/h.  The signal prior to the Medium Speed Warning signal will display a Reduce to Medium Speed indication, warning the driver of a requirement to reduce to a prescribed speed at the next signal.   [2:   Is the length of track on the exit side of a signal which must be clear before a train can be signaled to pass the previous signal in order to provide a safety margin.] 


Signals SKN759 and SKN757 are located on the Down Main Suburban line from North Melbourne.  Down automatic signal SKN759 is positioned on a gantry and has two clusters of three 10 volt dual filament[footnoteRef:3] lamps each.  SKN757 is the Home signal[footnoteRef:4] protecting points 657.   [3:   18 Watts and 3.5 Watts.]  [4:   Home signals are provided where required to protect items of infrastructure at which a conflict of traffic may arise, including junctions, points, level crossings, movable bridges, platforms or block sections.] 

Sighting of signal SKN759
At the time of the incident the weather conditions were good with light winds and good visibility.  The azimuth[footnoteRef:5] and altitude[footnoteRef:6] of the sun at the time that train 8135 passed signal SKN759 indicated that the sun would have been directly in the drivers line of sight.  [5:   Azimuth is the clockwise horizontal angle in degrees and minutes from north to the sun.]  [6:   Altitude is the vertical angle in degrees and minutes from the horizon to the sun.] 


Following the incident V/Line carried out an assessment of the sighting of the signals at South Kensington from the cabin of a VLocity DMU and at a similar time of day as the incident.  A video recording of the trip was made from the driver’s cabin (Figure 2). 


Figure 2:  Frame from video recording of signal SKN759 just prior to passing
Signal sighting requirements
Victorian Rail Industry Operators’ Group (VRIOG) standards requires that signals are normally positioned to give drivers an approach view for a minimum reading time of 10 seconds and an uninterrupted view for at least six seconds.  The standard allows for interruptions of very short duration (for example, caused by masts, structures or equipment) when determining the uninterrupted sighting distance. 

VRIOG recommends that the proposed position of the signal in relation to the sun must be considered, and in particular the positioning of signals facing east and west, and the use of sighting boards or extended hoods be introduced where necessary to reduce the possibility of phantom indications and improve sighting.  Where it is impracticable to locate the main signals in a position to improve sighting, VRIOG recommends the use of co-acting signals.    

Both Metro Trains Melbourne (MTM) and V/Line advised the investigation that train drivers are required to report any issues with respect to signals and that no sighting issues with respect to signal SKN759 had been reported by drivers prior to this incident.  


[bookmark: _Toc341968284]Signal sighting committee reports
Signal sighting working committees are established by rail operators in accordance with VRIOG guidelines and are required to regularly inspect and assess maintenance and upgrading requirements for signals and signalling systems. 

Several issues with respect to signals and signal mounting arrangements have been identified by these committees in the past and they include issues of older incandescent light signals on several lines, limitations with respect to access and maintenance to overhead signals.  None of the involved parties could provide any documentation for the signals at South Kensington.
 
MTM has advised this investigation that a program of maintenance and replacement of life-expired incandescent signal lamps is being carried out on risk assessment and signal sighting committee recommendations.  They further advised that incandescent lamp signals are being gradually replaced by Light Emitting Diode (LED) cluster lamps. LED cluster lamps provide a higher luminosity for the same power and provide a directional beam increasing their visibility. 
SPAD history at signal SKN757
There have been three recorded incidents of signal SKN757 being passed at Stop.  In two of these events in 2004 and 2007 the train passed the signal although there was adequate opportunity to stop and the other event in 2010 was due to the signal reverting to a Stop in front of the train. 

[bookmark: _Toc355703416][bookmark: _Toc341968286][bookmark: _Toc359504294]Metropolitan Train Control Centre
Overview
Signallers and train controllers located at Metrol directly control all train movements in the inner core of the suburban system including the operation of points and signals. 

Five signallers monitor video display panels indicating points and signals for areas of approximate geographical locations covering the Melbourne metropolitan region and are named Caulfield, Western, Northern, Burnley and Clifton Hill groups.  The role of the signallers is to monitor the movement of trains, points and signals and route trains by operating points and signals when required.  The South Kensington sector is under the supervision of the Western Panel signaller.

In addition, the centre contains three train control workstations and a radio operator’s workstation manned by signallers.  The radio operator receives verbal information from train drivers, station staff and signallers at suburban signal boxes.  The role of the radio operator is to convey information received to the Metrol shift supervisor and other relevant personnel or fault rectification centres for action.
Train control system
The computer based Train Describer System (TDS) monitors and displays the location of every train within the Metropolitan sectors of the network and provides for the control of points and signals based on train movements.  TDS is controlled by Metrol and allows for either manual control or automatic timetable-based routing of trains (based on the daily traffic plan).  This automatic feature is known as the Train Leading System (TLS).  
[bookmark: _Toc341968287]Communications
V/Line locomotives and DMUs are fitted with a train-to-base radio system to communicate directly with Centrol, the V/Line train control centre.  Direct train-to-base radio communication with Metrol is not available.  However, communication can be established with Metrol via a radio patch at Centrol.  When questioned on the use of this feature, V/Line drivers, Centrol train controllers and Metrol signallers advised the investigation that it was customary for V/Line drivers to use their mobile phones to contact Metrol instead of using the radio patch.

V/Line drivers are provided with company mobile phones and when operating on the MTM network a custom has developed where the mobile phone is utilised for communication with Metrol in lieu of the radio network.

Neither company could provide the investigation with an interface co-ordination plan or agreement that stipulated communication protocols between the two organisations.  However, V/Line document OPPR-195 Trains Stopped Due to Abnormal Running Conditions states in part;

‘If for any reason, a train service is required to stop whilst in running due to a collision or an abnormal operating condition, the driver must advise Centrol (or the ARTC network control if the train is on the ARTC network) the nature of the incident, time and location.  If the train is able to proceed following resolution of the incident/fault, the train driver must seek authority from the Network Controller at Centrol (or via network control if the train is on the ARTC network) prior to proceeding.’

The driver on train 8135 did not initiate or receive any communication with Centrol during this incident.  The investigation was informed that procedure OPPR-195 was available on the company’s Intranet however it was not included in the training curriculum for drivers.

V/Line trains are also equipped with a local radio system that enables direct communication between other regional services.  Metrol also has access to this local radio system however the range is limited to within the immediate inner metropolitan area bordered by Richmond and North Melbourne.
[bookmark: _Toc341968288]Incident communications
In this instance the driver of train 8135 did not communicate with Centrol and used the mobile phone issued by V/Line.  Information derived from interviews and analysis of the Metrol telephone recordings for communications between the driver of train 8135 and Metrol indicate that the driver called the radio operator’s number at Metrol.  

The radio operator at Metrol advised the investigation that at approximately 1709 he received a call from a driver who identified himself as the driver of train 8135 and that he was at South Kensington.  The radio operator said that he told the driver that he was the radio controller and that he would let the signaller at the Western Panel know ‘that he was ready’.  He acknowledged that he had not questioned the driver as to his whereabouts or why he was calling Metrol.  While he was attempting to communicate the message to the Western Panel signaller the shift supervisor asked him what the status of train 8135 was and advised him that he (the supervisor) would follow up on the matter.  The radio operator stated that due to the high number of calls he was receiving he was keen to get back to his station and due to the high level of ambient noise at the control centre, clear communications with train drivers could at times be challenging.

The shift supervisor stated that he was advised by the Western Panel signaller that train 8135 had passed a signal at Stop.  At about the same time the radio operator advised him that the driver of train 8135 had called.  He stated that he attempted to call the driver of the train 8135 but was unable to do so as the line was busy.  He stated that Metrol then received a call from the driver of train 8135 and he confirmed with the driver that he had passed the signal at Stop.  The driver was advised not to move the train and a relief driver would take over the train.  

In this instance the driver was under the impression that the number he was calling was for the signaller at the Western Panel.  In the telephone call the driver states that he is the driver of train 8135 at South Kensington and the operator tells him that he has called the wrong number and would advise the signaller concerned (Western Panel signaller).  In this communication the driver does not state that he has passed a signal at Stop.  The call is then disconnected.  

The next communication (mobile phone call from driver to Metrol) is between the driver and the Metrol shift supervisor.  The shift supervisor confirms that the train is at South Kensington and advises the driver that there was an indication on the VDU panel at Metrol that the driver may have passed a signal at Stop.  The driver stated that he advised Metrol about the incident and believed he had been authorised to proceed and as the points were set for the diverge, proceeded to the South Kensington platform.  
[bookmark: _Toc341968289]Communication protocols 
V/Line services operate on the MTM network under a Network Access Agreement.  V/Line and MTM have a Safety Interface Agreement (SIA) that specifies operational arrangements between V/Line and MTM.  The existing SIA does not detail a communication protocol between V/Line and MTM when V/Line trains are operating on MTM track.  V/line has a procedure that drivers are required to follow when they experience abnormal rolling stock running conditions or defective infrastructure.  The procedure requires that the train driver advises Centrol of the nature of the incident, time and location.  The procedure states that if the train is able to proceed following resolution of the incident or fault, the train driver must seek authority from the Train Controller at Centrol.
Future network radio communications project
The existing Non-Urban Train Radio System (NUTRS) on the regional network (V/Line) is approaching the end of its maintainable life.  In recognition of this a project has commenced to replace this equipment.  In addition to the NUTRS renewal project the metropolitan radio network is undergoing a replacement program to upgrade the current system to a GSM-R network. The MTM train fleet fitment to accommodate the upgraded system is expected to be completed in 2014.  However the completion of the NUTRS upgrade project is not expected until 2017.  

[bookmark: _Toc359504295][bookmark: _Toc341968290]Signalling and Points arrangement at South Kensington
South Kensington (Figure 1) forms a junction between the Main and Through Suburban lines and the goods lines between West Tower and Tottenham.  The interlocking system at this location is computer based and utilises a solid state interlocking processor[footnoteRef:7].  The system provides safety interlocking between points, signals and train movements.   The interlocking configuration is documented in control tables and the signalling arrangement. [7:   A proprietary processor based system developed originally by GEC-General Signal and Westinghouse Signals Ltd.] 

Signals SKN759 and SKN757 are located on the Down Main Suburban line from North Melbourne.  SKN757 is the Home Signal[footnoteRef:8] for 657 points.  Signal SKN759 has a medium speed over-lap beyond SKN757 which extends just beyond facing[footnoteRef:9] 657 points.  The overlap limit for signal SKN759 (b759) is set to optimise train movements by allowing clearance of this signal.  The control tables indicate that with both Up and Down Main and Through Suburban lines set for straight-through running, 657 points are not locked by signal SKN759 when they are at Stop and are free to be operated by the system.  In this instance 657 points were called[footnoteRef:10] ‘Reverse’ by the Train Leading System in order to create an alternative overlap so that signal SKN759 could be cleared to bring the train up to signal SKN757. [8:    A home signal is primarily controlled by a signaller, but can also be controlled by track circuits.]  [9:    When a train traverses a turnout in a facing direction, it may diverge onto either of two routes.]  [10:   An electrical signal that is sent by the Train Describer system to initiate an action.] 


A train stop is fitted at signal SKN757 that will automatically apply an emergency brake application on a suburban train that passes the signal while at Stop (SPADs).  There is no protection at this signal for non-suburban rail traffic, such as a V/Line DMU.
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Recordings of the Metrol signal monitoring and control system are logged and stored.  A recording of the South Kensington sector VDU for the period of the incident was obtained and analysed by the investigation.  The Up Main Suburban (UMS), Down Main Suburban (DMS), Up Through Suburban (UTS) and Down Through Suburban (DTS) are indicated on the images below.


Figure 3:  Recorded sector of train control VDU just prior to incident (At 17:08:40)
Figure 3 shows Train 8037 is on the DMS line occupying (Red) the section between signal 755 and signal 655. The route is called (Yellow) up to signal 757 for train 8135 and 657 points set for the diverge (Reverse). On the DTS line, train 6493 occupies track circuit 673T (Red) and the route is set to signal 667 (Green).

Figure 4:  Recorded sector of train control VDU just prior to incident (At 17:10:03)
Figure 4 shows train 8135 is on the DMS line occupying the track (Red) up to overlap of signal 759 (b759) with 657 points in Reverse lying towards the Through Suburban lines.  On the UTS line signal 768 is at Stop, however, is free to be cleared.  The track has been set (Green) for train 6212 up to signal 764.  Under this scenario the system permits movements on both the Up and Down Through Suburban lines.  


Figure 5:  Recorded sector of train control VDU just prior to incident (At 17:12:13)
Figure 5 shows train 8135 is on the DMS line occupying track circuits 772T and 657T (Red).  On the UTS line train 6212 occupies track up to signal 766 at proceed.  The track between signals 766 and 768 is set (Green) for train 6212 but signal 768 is held at Stop.  On the DTS line, signal 767 although at Stop is free to be cleared and a movement could be possible on this line. 
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Analysis
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In this instance the driver proceeded past signal SKN759 at about 68 km/h without discerning its aspect (medium speed warning) and then passed the next signal SKN757 at Stop.  After a brief conversation with Metrol he continued to the South Kensington Station despite not having authority to do so.

A track sighting assessment carried out a few days after the incident corroborates the driver’s assertion that the aspect of signal SKN759 could not be discerned due to the sun glare.  In this situation, the driver would be expected to exercise caution and reduce the train speed in anticipation of a Stop aspect at signal SKN757.  Had he done so, the driver could have stopped the train before signal SKN757.  

Once the train had passed signal SKN757 at Stop the driver should not have proceeded to the South Kensington Station until he was certain that he had authority to do so.  The communications between the driver and the radio operator at Metrol do not indicate that authority was given to proceed.  During the move to the South Kensington platform the train travelled a distance of 468 metres and crossed the Up Through Suburban line and moved onto the Down Through Suburban line. 

[bookmark: _Toc341968294][bookmark: _Toc359504299]Sighting at signal SKN759
The driver of train 8135 advised that sun glare had previously been an issue at signal SKN759 but he had not reported this.  Further, there is no evidence that any other drivers had reported this as an issue.  Although signal sighting committee minutes have recommended upgrading of signals on various sectors on this line, neither this sector nor this signal was specifically identified as having sighting issues.  Had this signal been reported and identified as having sighting issues, appropriate measures could have been taken to mitigate this risk. 

[bookmark: _Toc359504300]Communications
It is possible that due to the radio traffic noise within the train cab and background noise at Metrol, the driver may have misunderstood the radio operator’s response.  However, the assumption by the driver that he had been authorised to proceed after passing signal SKN757 at Stop was unsafe and could have resulted in a serious incident.  Voice recordings do not support the driver’s contention that he had received authority to proceed.  In a critical undertaking such as the operation of a train, drivers should not make such asssumptions and should ensure that they have absolute authority to proceed after an incident such as a SPAD.  Had the driver contacted Centrol this miscommunication would probably not have arisen as he should have been patched through to the appropriate person at Metrol or been given appropriate instructions by Centrol.  


Due to the incompatibility between the MTM network radio system and radio equipment installed on regional rolling stock, direct radio communication between Metrol and V/Line services is not possible.  As a result, V/Line drivers have developed the custom of relying on mobile phones for their communication requirements with Metrol.  This custom and practice was known to both the operator and the network manager. 

The investigation also found that the parties did not have an interface agreement that addressed critical communications between V/Line trains and the MTM network control, including communications following an event such as a SPAD.  Had such an interface agreement been in place, the post-SPAD communications may have been more effective. 

It is expected that the replacement program for the current communication equipment will address many of the communication issues that have identified during this investigation and previous investigations[footnoteRef:11].  However, in the interim it would be appropriate for MTM and V/Line to ensure that a documented communication protocol is established between both operators.  Until the radio system upgrades are completed V/Line should ensure that their drivers have clear instructions on the appropriate persons to be contacted when required and the radio discipline to be followed when doing so when operating on the MTM network. [11:   Chief Investigator, Transport Safety Report No.2011/11 and Report No.2011/12.] 


[bookmark: _Toc341968295][bookmark: _Toc359504301]Signalling system design
At South Kensington the lay of 657 points is such that the points lie Normal for the straight and Reverse for the diverge.  In order to reduce headway and to advance trains to the closest signal despite the overlap ahead being occupied by another train, an alternative overlap can be created by calling 657 points to Reverse. 

When train 8135 was detected by the track circuit for signal SKN759, the previous train 8037 was still occupying the overlap track circuit for this signal.  As the system was in automatic (TLS) mode it looked for an alternative overlap for SKN759 and called 657 points to Reverse.  Had train 8135 stopped at signal SKN757 and waited for train 8037 to clear the overlap of this signal the system would have re-set the route for 8135, calling turnout 657 to normal and then cleared SKN757 signal.  

While acknowledging that this SPAD at SKN757 resulted in an over-run of only five metres, it highlighted the fact that had the over-run been more severe, with the points set to Reverse. the potential for collision would have been increased.  

This incident also highlighted that rolling stock without trip mechanisms or other SPAD intervention equipment is exposed to an elevated risk of collision on the MTM network. 

[bookmark: _Toc341968297][bookmark: _Toc359504302]Operator procedures and training 
V/Line has a procedure with respect to actions that a driver is required to adopt in case of abnormal rolling stock running conditions or defective infrastructure.  The procedure does not refer to SPAD incidents.  It would be appropriate for V/Line to provide clear instructions and training to drivers, with respect to procedures following incidents involving errors in train operations, such as SPAD incidents. 



[bookmark: _Toc212019937][bookmark: _Toc214161621][bookmark: _Toc214161817][bookmark: _Toc214161956][bookmark: _Toc214162219][bookmark: _Toc214162331][bookmark: _Toc214162405][bookmark: _Toc214163347][bookmark: _Toc214182007][bookmark: _Toc214182162][bookmark: _Toc214184578][bookmark: _Toc214949922][bookmark: _Toc214950001][bookmark: _Toc359504303][bookmark: _Toc97438825][bookmark: _Toc104111889][bookmark: _Toc110321875][bookmark: _Toc134462829]Conclusions
[bookmark: _Toc212019938][bookmark: _Toc214161622][bookmark: _Toc214161818][bookmark: _Toc214161957][bookmark: _Toc214162220][bookmark: _Toc214162332][bookmark: _Toc214162406][bookmark: _Toc214163348][bookmark: _Toc214182008][bookmark: _Toc214182163][bookmark: _Toc214184579][bookmark: _Toc214949923][bookmark: _Toc214950002][bookmark: _Toc359504304]Findings
[bookmark: _Toc212019939][bookmark: _Toc214161623][bookmark: _Toc214161819][bookmark: _Toc214161958][bookmark: _Toc214162221][bookmark: _Toc214162333][bookmark: _Toc214162407][bookmark: _Toc214163349][bookmark: _Toc214182009][bookmark: _Toc214182164][bookmark: _Toc214184580][bookmark: _Toc214949924][bookmark: _Toc214950003]The discernibility of the aspect of signal SKN759 was affected by sun glare.
Train 8135 passed Home signal SKN757 while it was displaying a Stop indication.
The driver proceeded to the South Kensington platform after passing signal SKN757 at Stop without authority.
V/Line procedures do not specify the actions required of a driver who is involved in a SPAD incident.
There was no interface agreement between MTM and V/Line that addressed safety critical communications between a V/Line train driver and the network control (Metrol) following an event such as a SPAD.
In order to reduce train headway, the signalling system calls 657 points to Reverse creating a risk of a collision with trains on adjacent lines in the event of a SPAD.

[bookmark: _Toc359504305]Contributing factors
SPAD
1. The driver of train 8135 continued at near line speed after not having clearly discerned the indication of signal SKN759.
1. The speed of the train after passing signal SKN759 did not leave sufficient distance for it to be stopped before signal SKN757. 
Safeworking irregularity
The absence of a direct and effective radio communication link between the V/Line train driver and the network controller within Metrol.
Following the SPAD, the train was moved without authority.






[bookmark: _Toc212019940][bookmark: _Toc214161624][bookmark: _Toc214161820][bookmark: _Toc214161959][bookmark: _Toc214162222][bookmark: _Toc214162334][bookmark: _Toc214162408][bookmark: _Toc214163350][bookmark: _Toc214182010][bookmark: _Toc214182165][bookmark: _Toc214184581][bookmark: _Toc214949925][bookmark: _Toc214950004][bookmark: _Toc359504306]
Safety Actions
[bookmark: _Toc212019941][bookmark: _Toc214161625][bookmark: _Toc214161821][bookmark: _Toc214161960][bookmark: _Toc214162223][bookmark: _Toc214162335][bookmark: _Toc214162409][bookmark: _Toc214163351][bookmark: _Toc214182011][bookmark: _Toc214182166][bookmark: _Toc214184582][bookmark: _Toc214949926][bookmark: _Toc214950005][bookmark: _Toc359504307]Safety Actions taken since the event
[bookmark: _Toc212019942][bookmark: _Toc214161626][bookmark: _Toc214161822][bookmark: _Toc214161961][bookmark: _Toc214162224][bookmark: _Toc214162336][bookmark: _Toc214162410][bookmark: _Toc214163352][bookmark: _Toc214182012][bookmark: _Toc214182167][bookmark: _Toc214184583][bookmark: _Toc214949927][bookmark: _Toc214950006]Metro Trains Melbourne

Shortly after the incident, Metro Trains Melbourne introduced a Temporary Speed Restriction of 40 km/h for all trains travelling on the Down Main Suburban and Down Through Suburban lines.  Further, MTM sleeved[footnoteRef:12] 657 points at the Normal position preventing the automatic operation of these points.   [12:  Placing a restrictive cover on the manual switch that prevents the signalling control system from automatically changing the position of a set of points.  When sleeved the signaller is alerted that precautionary steps are required to be taken prior to manually changing the position of the points.] 


MTM has advised the investigation that they intend converting signal SKN759 to LED by August 2013 in order to improve its conspicuity.  

The Regional Rail Link Authority advised the investigation that in June 2013, 657 points and 669 points were removed as a part of the upgrade and reconfiguration of South Kensington interlocking to cater for the inclusion of the Regional Rail Link lines. A route can no longer be set from signal SKN757 on the Down Main Suburban line onto the Down Through Suburban line.   

[bookmark: _Toc359504308]Recommended Safety Actions
Issue 1
At this location, the decommissioning of the points has removed the potential risk of a collision with a train on the adjacent line. However at other locations the signalling system design provides for points to be automatically called to Reverse, when in TLS mode.  In the event of a SPAD at such locations, there still exists a potential for a collision with a train on an adjacent line.  The risk is heightened with the operation of non-suburban trains due to the absence of any compatible automatic train stop intervention apparatus or system.
RSA 2013009
That Metro Trains Melbourne conducts a risk review of the locations that result in points being automatically set to Reverse and towards parallel lines by the Train Leading System to reduce train-to-train headway.  






Issue 2
Projects are currently underway that will provide for direct radio communications between non-urban trains and the metropolitan network control by 2017.  In the interim, communication is hindered by incompatible systems and inadequate communication protocol that has contributed to a number of recent incidents including this SPAD.  Interface agreements between Metrol and V/Line also do not address these safety critical communications.
RSA 2013010
That Metro Trains Melbourne and V/Line establish a communication protocol to effectively manage safety critical communications between V/Line trains and the metropolitan network control centre, Metrol.
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