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Important notes

Nature of the final report
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Ownership of report
This report remains the intellectual property of the Transport Accident Investigation Commission.

This report may be reprinted in whole or in part without charge, provided that acknowledgememagle
to the Transport Accident Investigation Commission.
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Abbreviations

Commission  Transport Accident Investigation Commission

km/h kilometre(s) per hour
Glossary
dowrHmain the track of a doubletrack line thatis normally usedto head south. It is

the left-hand track when facing south

interlock a control system function where the next sequential control logic step it
conditional on the state of one or more interlocked devices

medium speed 25 kilometres per hourunlessthe limit is increased by an associated
speed boardplaced adjacent to the medium speed sign

mimic a computergenerated diagram of the rail network used by a train
controller to control rail movements. See the example in Appendix 1

normal speed thelowestofat r ai nds maxi mum speed, th
and any temporary speed limits

set-back the process of reversing a train

wrongroute a signalled route that is not intended for a particular train



Data summary

Vehicleparticulars
Train type and number: dieselmultiple unit V4207, Train 4207
Classification: ADL #803 and ADC #853

Year ofmanufacture: 1982-1985 for use in Perth Australia then imported and
placed into service in New Zealand iduly1993

Operator: TransdevAuckland Limited(at the time of this incident
Transdev was trading under the name of Veolia)

Date and time 31 August 2012 at 0805t
Location Wiri Junction, Auckland

Persons involved driver of Train4207, driver of Train1009 and a KiwiRailtrain

controller
Injuries nil
Damage nil

1 All times are described in the 2sour format in New Zealand Standard Time.

Final report R@012-105 | Page iii






Executive summary

1.1

1.2

1.3.

1.4.

15.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

On Friday 31 August 2012 a scheduleduckland metropolitanpassengertrain was travelling
south from Britomart Station to Manukau Station The train had stopped at Puhinui Station to
exchange passengers. While it was sitting at the statidnain controlset the wrong route for
the train through Wiri Junction. The route was set to take the train straight through to
Papakura instead ofdivergingto the Manukau Branch Line.

The signal ahead of the train was showing the driver that his train was routed for Papakura
instead of Manukau. Howeverthe driverdid not recognise this.

The train controller realisedis mistake and radioed the train driver with the intention of
having him stop his train, but was too late to prevent the train entag the Wiri Junction
section. On this occasionhtere was no conflicting traffic and the train was in no danger of
overturning because the driver had kept the train speed down to 4llometres per houron
the assumption that his train would be routed across to the Manukau Branch Line.

However,a seriousincident occurredduring the process of recovering the train to the correct
route. Through miscommunication between the train driver and the train controller, the driver
drove his train straight back in the direction from which it had come, towards anothe
passenger train approaching on the same line.

The trains stopped about 800 metres apart. There was no collision and-oiwe was injured.

TheTransport Accident Investigatio@ommission(Commission)ound that the wrongrouting
occurred during atransitional period when train controllers were becoming familiar with the
newlycommissioned Manukau Branch LineTheyaltered an existingroutine that for a time
increasedthe risk of human error.

The Commission also found that the driver assumed the routdead had been correctly set
for his train thenselectively read thefproceeddaspect of signal 1803 but he did not recognise
that it was also displaying the wrong route for his train

The keysafety issuearising from this incident was the miscommunicatiobetween the driver
and the train controller resulting from an ambiguousconversation when a set of clear and
precise instructionswere requiredbut not relayed

The Commission has already made a recommendation to the Chief Executive of the NZ
Transport Agncy in 2012 about ensuringhigh standards of crew resource management and
communication across the rail industry. Since this incident KiwiRail has automated the train
route selection for Wiri Junction, which should significantly reduce the likelihoodadfiture
Manukaubound train being signalled a wrong route through Wiri Junction.

In view of the above, the Commission has made no new recommendations arising from this
inquiry.
Thekey lessonsarising from this inquiry are

i train drivers must activeljook at, correctly interpret and respond to all signals, rather
than making assumptions about what lies ahead of their trasn

T communicationbetween train controllers and train drivers must be clear and concise
and leave both parties in no doubt as to whas going to happen next, particularly when
resolving abnormal situatios.
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Conduct of the inquiry

2.1.

2.2.

2.3.

2.4.

2.5.

The incident occurred orFriday31 August 2012 at 0805. The NZ Transport Agency notified
the Transport Accident Investigatio@ommission(Commission)within an hourof the incident

The Commission requestefurther information andmade preliminary enquiriesthen on 4
September 2012 opened an inquiryunder section 13(1) of the Transport Accident
InvestigationCommissionAct 1990 and appointed an investjator in charge.

0On18 September 2012 investigators travelled to Auckland to condud site investigation and
conduct interviews Evidence collected and reviewed included: the audio records from train
control; the train control system replay and event lpthe Tranzlogevent recorderfrom the
train; Trarsdev Auckland Limited 6 t h e 0 pievestgaton irdicsthis incidentformal
interviews and documentary records from both Transdev and KiwiRail.

On 25 February 2016the Commission approved the repoffor circulation to interested
persons for comment.

Submissions were received frortwo of the interested persons. The Commission has
considered all submissions and any changes as a result of those submissions have been
included in this final report.
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3. Factual information

3.1. Narrative
3.1.1.

On Friday 31 August 202 a metropolitan passengertrain was travelling south from Britomart

Station, and wasscheduledto arrive atManukau Station at 0807 .

Middlemore

Station

<5 Puhinui
Station

Papatoetoe

Station

Figurel
Areamap

along

Manukau
Station

south to
Papakura

Afterthe train passed through MiddlemoreStation (see Figure 1), three of thenextfour
this

straight

driver thatthere was atrain ahead travelling in the same directionbut far enough aheadso

p r o& @&hefdurttaand lastaudomatiasignakbpferes Ruhinui
, ndicatihgthatwhe ext signa) past Bulinui Sation
b e (displayingdsdtovepréd). Thetrain stopped at Puhinui

Stationto exchange passengersSignal 1803 indicated the direction in whichthe train would
be routedthrough Wiri Junction andhe speedat whichit was permitted to travel. Iwas
about 170 metres ahead andvisibleto the driverwhen his train was berthed athe Puhinui

3.1.2.
automatic signals
that he coul d
Statonwas a steady
(signal 1803)wo u | d
Station platform (see Figure 2.

3.1.3.

Once the passenger exchange waomplete,the train managersignalled the driver that he

was clear to depart. Signal 1803 was displayingved over red) so rather than depart the

2 Normal speed is he lowest ofat r ai nd s
speed limits

maxi mum

speed, the trackds

Final report RG2012-105 | Page 3

di spl aye

post



station and have to stopsoon aftewards, the driver elected to remain at the station until the
signal changed. The tain remained at the staton for a further 30 seconds.

3.1.4. Meanwhile, te train controllerwas at his workstation inthe National Train Control Centrim
Wellington controllingthe Wiri and Papakura control zonesThe zones were displayed on
adjacentcomputer screens He had just set a route for a departing train at another statian
the Papakuracontrol zone then looked over at the Wiri Junction arescreen (the Wiri control
zore is shown in Appendix 1) He signalle another train out from the Manukau Branch ine
back to Britomart and saw therain berthed at PuhinuiStation. Signal nterlocking® prevented
his setting a route for thetrain at PuhinuiStation until the other train departing Manukau had
left the junction areg so he briefly returned tahe screen for thePapakuracontrol zone.

- X : : :
\\\\\\\\\\\\\\\\\\\\’\\’L\\\\\’\T\'\\\\K\\\\\\\:\\\\\\\é

Figure2
Signal 1803 as it was seen from Puhinui Station at the time of the incident

3 Interlocking is acontrol system function where the next sequential control logic step is conditional on the
state of one or more interlocked devices
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signal 1803 at 0802:47.

STEP 15 The train controller set the route for Papakura instead of Manukau at 0801:56. Train 4207 (red arrow) passed

northbound toBritomart

v

southbound toPapakura (dowrmain)

/

Papatoetoe
Station

Puhinui
Station

N

o) -

signal 1803

Manukau
Station

3.1.5.

Figure3
Step 1 of sequence

When the train controller looked back at the Wiri Juncti@treen,he saw thatthe train

departing Manukauhad clearedthe area, so he set a route for thetrain at PuhinuiStation,
through Wiri Junctiontowards Papakura(see Figure 3) He ten returned tolook atthe
Papakura control zone screenHowever the train should have been routed to take the left

branchto Manukau.

3.1.6.

Thetrain driver saw signal 1803 change tdilashing yellow over red califtion, proceed at
normal speed, and departed Puhinui Station(see Figure 4) Normal speed meant anything up

to 90 kilometres per hour km/h). The driver had not recogniseérom his route knowledge
that the signal should have ber the opposited displayingred on the top and either green or
yellow on the bottom, to indicate that his train was routed across to the ManukBuanchLine
and that he should only proceed at medium speéd The drivekknew that the speed limitfor
crossing to the ManukauBranchLine was40 km/h, whichwasthe speedto whichhe

accelerated his train.

while waiting at
the platform

stop

signal for
wrong route

caution,
proceed at
normal speed

correct
signal to
Manukau

caution,
proceed at
medium speed

Figure4

Signal 1803 as it was and as it should have been (right hand set)

4 Medium speed § 25 km/h unless increased by an associated higher speed board
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3.1.7. Twentysecondsafter he had setthe wrongroute, the train controller realisedhe had made a

mistake and called the drivef in an attemptto stop the train before it reachedsignal 1803.
The train controller saidg[Train]4207, 4207, control.6

3.1.8. Thetrain was nearing the signal when the driver respondesiith, 4207, control receiving
overnd. At the sametimet he si gnal changed to d6green

over

STEP 2 Train 4207 stopped over the points at 0803:20 after the train controller and train driver had conversed about a recovery plan
The train controller intended for the train to continue past signal 1806 and stop as shown in the dashed black line. Froenglhe train
controller intended todirect the train on b the northbound track and stop it at signal 1805, as shown in the dotted green line. However,
the train driver understood that he could travel back towards Puhinui Station on the southbound trackshewn in the dashed red line.

signal 1805
N e

northbound track toBritomart

signal 1806

Manukau
Station

~
* L
Puhinui Papatoetoe
Station Station
*
EJEEEEEEEEEEEEERES
< southbound track to Papakura {_ lalalfelalafcls A }
-0 o O—

Figure5
Step 2 of sequence

3.1.9. The train controllerreplied, dSorry about that. Better take that, 1803 back and send you in the

right directiond The driverslowed thetrain to 30 km/h and asked the train controller to

repeathis message The train controlleresponded with,0Yeah, 4207, a bit late now.[Exact
words could not be determinedinside 1806 signal on the down and change ends, ové&(see

Figureb).

3.1.10. The driver then responded to the train controller and expressed his understanding of the train

contr ol | erlysayingiCepythat, changeemds and be prepared to revert back to

Puhinui,overd. The train controlleresponded with, dYeah, roger mate. Thanké

3.1.11. Thedriverthen stoppedthe train. It came to restnearthe points for the Manukau Branch

Line. Meanwhile another train that had been following Train 4207 was approaching Puhinui

Station from Papatoetoe Statiorfsee Figure6).

3.1.12. The driverchanged ends to the rear driving cahnd, without any further communication with

the train controller,proceededat 40 km/h back alongthe dowrnmainé towards Puhinui

Station. This put the trainon a collision course with the other train Theother train was about

one kilometre awayaround a curveand out oft h e d line of gightd s

3.1.13. The train controller sawon his screenthat the trains were heading towards each otheand
urgently called for thereversingtrain to stop.

3.1.14. The driverresponded whilestoppinghis train clear of signal 1803. He then called the train
controller to say he was ready for the next movemetawards Manukau At this point he
looked up into the distanceand saw the headlights of theopposingtrain directly ahead(see
Figure®b).

5 See Appendix 2 for the radio communication transcript.

6 In the North Island,the downmain isthe track of a doubletrack line that is normally used to head south.

is the lefthand track when facing south.
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STEP 3 Train4207 moved backto Puhinui and stopped after it passed to the front of signal 1803. At the same time the other

Step 3 ofsequence

3.1.15. As theother train” approached Puhinui Stationfrom Papatoetoe the driverheard the radio

conversationbetween the train controller and the driver ofrain 4207. He saw thetrain
approaching headon. The other train hadalreadyslowed for a speed restrictiowhen signal
M6595 ahead automaticallyreverted to Gedd(stop) becauseTrain 4207 had passedsignal
1803 and reentered that section of track The driverof the other trainstopped his train
before reaching thesignal and adrised the train controllerof his status

3.1.16. Both trains stopped facing each otheapproximately800 metres apart.

3.1.17. Following the incident Transde¥ stood down the train driver and KiwiRailstood down the

3.2

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.2.5.

train controller.
Personnel information
The traindriver

Thetrain driver had started his driver trainingwith Trarsdevin November 2009and become a

qualified driverin November 2010 Whenthe incident occurred the driverha®2 mont hs 6

experience as a qualified driver.

The driverhad beenoff work for a weekwith influenza He had returned to workat 0505 on
the Tuesday preceding the incident. Head drivenone return tripbetweenBritomartand
Manukau that day, then three on Wednesday anthree again onThursday. On Friday henad
started at 0455, had completed one return trippetween Britomart and Manukau and was on
his secondreturn trip when the incident occurred. He estimated that he hduad six hours
sleep each night that week and that hénad beenalert and fit to drive.

FollowingTr ansdevds internal i nvestigation the

progranme that effectively reset his posfjualified driver status to zero experience. He was
subject to regular incab observations and random checkfor a corrective period

The driver undewenta drug and alcohol test following the incident. The results were clear.
The train controller
The train controller hadnitially started work with KiwiRaihs a member of atrack

maintenance gangbefore retraining as a train controller. Heéhad gained his first certificate to
perform train control duties in 2008 then qualified for the Auckland control desk on 21 May

7 Train 1009.
8 At the time of this incident Transdev was operating under its previous trading name of Veolia.
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2010. When thisincident occurredhe was a levethree controller for the Aucklandarea,
which meant he was qualifiedto operate any of the Auckland train control zones.

3.2.6. He worked a standard rotating shift patterrwhere the start timeadvancedone shift period for
each group of working dayswith adequate time off betweereach group Hehad started work
at 0640 that morning andsaid that he had felt rested and alert.

3.2.7. KiwiRail investigated the incident and as a result placed him on a close monitoring
progranme for the next nine months. This includeddditional safety observations, audits of
his recorded train control conversations and theory assessments.

3.2.8.  The train controller undewenta drug and alcohol test following the incident. The results were
clear.

3.3. Track changes at Wiri Junction

3.3.1.  Wiri Junction was undegoingsignificantchange at the time of this incident due to a major rail
upgradeproject. The workshad started in July 2011 and were staged over two years to keep
the junction operational. Thenajor tasks included providing new doubé-track branch Ine to
Manukau anda new entry/exit branch line froma new electric train maintenance depotHat
was also under construction.The associated changes included: rearranging signals far
directional running through the junctionnew rail crossingsbetween he up-and downmains
for both directions; new points and signajselocatingexisting signals and extending the limits
of Wiri Junction This incident occurred while the area was at stage five of seven construction
stages.

3.4. Signalginterpretation

3.4.1. The milway signalling system in New Zealand is primarily a twmoit, speedindication system.
Thetop light is the Aunit and the bottom theB unit. Each lightunit can display green, recbr
yellow, or flashinggreen oryellow(see Figure7).

3.4.2. The track isdivided into separate sectionswith track-mounted sensorsto detect the track
sectionthat a train currently occupies This informationispr esent ed on the trai.l
screenas t he t r amndns@lsoudedta cartrol tharsignad automatically (see
Appendix 1 forat r ain controll erds. mimic and train | oca
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3.4.3.

3.4.4.

route indicator
di spl ay
for downmain

Figure?7
Signal 1803 displayingiproceedatnormals peedd ( ged)een over

Figure7 showssignal 1803 telling drivers that their trairs are routed straight ahead towards
Papakura,froceed at normal spee@ When theB unit is red, thecolour of the top A unit has
the following meaningdor the straightthrough route

red light 8 the train must not pass the signal

green lightd there are notrains within the nextthree sections ahead(proceed at
normal speed)

i steady yellowlight 8 the next signal is red (proceed at normal speed but be prepared to
stop)

i flashingyellowlight 8 the next signal is steady yellow (proceed at normal speédhere
is a traintwo sections ahead)

At Wiri Junction there are four options for the diverging royto a route indicatorhas been
fitted to signal 1803 to clarify which routes selected The route indicatoris directional and
can usually only be seen at closenge. It tells drivers which routs ahead have been set for
their trains. InFigure7t he 6 D6 si gmiaf n edPagalué Ifdhe waimhad
beenrouted for the Manukau BranchLine, &6 M® o r wodldvha\@ been displayed.
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3.4.5.

3.5.
3.5.1.

3.5.2.

If the top A unit issteadyred, a yellow or green orthe bottom B unitindicates thatthe speed
limit is reduced and that the route ahead is diverging away from the main lindn this case
the bottom B unitwould also indicate whetherthe train muststop orcan proceedto Manukau.

Operating rules for train recovery

The Automatic Signalling Ruléglescribe how trains can be recoveretb the correct routes in
cases such as these One method idor each stepto be authorised using signals (see step 2

in Figure5), which was whathe train controller had intended tado in this case A second
method required the train controlleto authorise the train to reverse back along the down
main to signal1803, which was what the driver did The second method required the use of a
SWAD1 form?0,

The SWAL form (see Appendix 4would have had to be issued to thdriver of the train

about to reverse. Thariversof all trains that couldhave beenpotentially affected by the
reverse manoeuvrenvould have hadto be contacted before the authority was issue@nd
blockingwould have had to beapplied toa signalto prevent itbeing operated until the train
controller had completed the recovery actionsA pad d blank forms is carried ineachtrain

and each clause of the form is completed during a radio conversation with the train controller.
The train controller reads outhe information that is to be entered at each clause and the
driver writes it down and reds it back until the form has been completed and confirmed
correct.

9 KiwiRall rail operating rules, Automatic Signalling Rules, rule 602.
10 The SWA)1 form is a standard written authority issed by a train controller to specific train drivers for a
particular movement.
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Analysis

4.1.

4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.5.

4.2.

4.2.1.

4.2.2.

4.2.3.

Introduction

Setting the wrong route for a train should not in itself create a serious safety issw@es long as
the driver recognises and complies with the signals. Howevigrjoesraise the level ofrisk.
One potential consequence of a wrongute!! setting isthe driver not recognigng that a
signal isindicating their train is about to follow a routedifferent from the onethey are
expecting. It can result in the train aking an alternative route at too higha speed for the track
geometry The Commission has reported on twauch incidents. One was a train that nearly
rolled overwhen it passed through a turnout at Tamalkibove the speed limi{TAIC, 2012)and
the other was asimilar eventat Westfield where the traindid roll over (TAIC, 2015)

In this case the alternaive route was straight aheadat normal speedinstead of through the
speedrestricted turnout to the ManukauBranchLine, so the riskof derailingwas low. The
main effect wasa service delay and an inconvenience to theassengers

The safety issue arising from this incident wake misunderstandingbetween the train
controllerand the driver during the recovergequence which resulted in a potential heaen
collision with another train

There were no issuesissociatedwith the track, the signalling system, the trairthe
environment, the rail opeating rules and procedures or the positioning of signal 180Bat
contributed to this incident. Whileradio reception from train controln this type of trainin the
Wiri Junction areamay not have beenas clear as in other areasit did not contributeto the
train taking the wrong route oto the misunderstanding during the recovery sequence.

The following analysis discusses the sequence of events that contributed to the train taking
the wrong route. It also discussethe safety issueof poor commurication between the train
controller and the train driver

Theroute setting

The train controller was qualified to control any of the Auckland control zones and was familiar
with multitasking between the zones and across several computer screens. Each workstation
had about nine computer screens.Train movements wereearing the morning peak but his
workloadwas no different fromthat on other days at that time. He was managing two of the
Auckland control zones at the time of this incident and was looking after about nine trains. He
had been awake for at least four hours when thiacident occurred and was about 90 minutes
into his shift. His shift patterns had the normal advancing start times for a rotating shift and
his food and liquid intake was normal. His drug and alcohol test was clear and there was no
evidence to suggest aontributing medical cause. He quickly recognised that he had made a
mistake and tried to correct it. He said that hbad felt fine on the dayand everything was
running smoothly.

At the time of the incident tain controllershad to set routesmanually becausethe
construction works at Wiri Junction werstill in progress They selected train on the control
workstation and its planned shorrange destination point, then activatd a route between
those points. Minimal interlocking occurred to preverat wrongroute being sef so it was
incumbent upon the train controller to set the correct routmanually.

KiwiRail hadcommissioned thenew Manukau Branch Linénto service four months before

this incident, on 15 April 2012. The train numbersfoMa nukau tr ai ns wer e
or 04238 t oclearyandto facilityte faturesamiomatic route setting. Previously,
passengertrains entering Wiri Junction on the dowmain could onlypass straight through the
junction, so the route wasalways set for Papakura After the ManukauBranchLine openeda
train controller had toidentify a train and its intended route then decide fromfour possible
options at signal 1803 the end point to select for the manual route

11 A wrongroute is asignalled route that is not intended for a particular train
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4.2.4.

4.2.5.

4.2.6.

4.2.7.

4.2.8.

4.3.

4.3.1.

4.3.2.

KiwiRail records show thabne wrongroute had occurred at the junction three days after the
Manukau Branch Line openedand three more during the 15 days prior to this incident. Each
of these incidentshad involved a differentbut also senior and experiencedrain controller.

This incident was the second wrongpute that this train controller had set for trains passing
signal 1803.

To put these errors into perspective, KiwiRail provided operational ddateat showedAuckland
train controllers were manually setting 26,000 routest junctions per month. Thestatistical
error ratewas four per month (0.015%).

According to KiwiRailds research into comparahb

rates ranged between 10% and 30%but for wellmanaged procesgs they could drop to
between5%and 10%. Accordinglyt believed that this wrongoute occurrence was
statistically insignificant. While this researclvas not verified, a comparativetable provided by
the Australian Transport Safety Bureat confirmed that the probabilty for human error in a
non-routine operation when combined with other duties at the same timgas around 10%.

The statistics highlight the importance of having defences in pladering periods ofhigh risk
to guard against a single human error resulting in an accident. In this case a defemgminst
the train controller making an erromwas thetrain driver (another human) correctly identifying
and driving to the signals

KiwiRailplannedto provide automatc route setting within the train control system but could
not activate it until the track layout changes at Wiri Junctiomere complete The system
automatically linksa train numberto its scheduled routefort h at final destinafion and
provides interlockingalong the way with other trains and their routesAutomatic route setting
was commissionedacross the Auckland metro rail networkn 11 June 2013 and has since
reduced the likelihood ofa wrongroute being set at the junction.Manual routes ae now only
set for unscheduled trains (generally freight trainend work trains) or if the train running order
needs to be adjustedmanuallyafter an unusual event.

Findings

1. The trainwaswrongrouted to Papakurainstead of Manukau. The wrongrouting
occurred during a periodvhentrain controllers were becoming familiar witlthe
newlycommissionedManukau Branch Lineand were setting routesmanually.

2. Thealtered routineto set a route to Manukaumanually, coincident with the
morning peak train contrbworkload increased the risk of human error.

Following thewrongroute

The driver said that he had been getting sufficient sleep and was alert. This was his fourth day
back at work after being on sick leave for several days in the previous week. He had taken an

overthe-counter cold relief tablet3 earlier in the morning. e oper ator ds standar

alcohol test taken i mmediately after the inci
consultant concluded thaf medically, the driver was fit to be working that day.

The driver was qual i fi e deneeidivihgtrainssHehadmal er t wo
recorded history of driving issuesHehad never experienced a wrongpute before. He was

familiar with the track and signals in the area and with the route to and from Manukau. He

had driven there once already that maming and seven times in the previous three days. The

driver was awarethat his train was scheduled forManukau andhe was awarethat signal

1803 shouldhave displagda o6 pr oceed at medium speedd (red
points were set correcl to the Manukau Branch Line However, when he looked up and saw

12 ATSB Human Factors Course 2009, Individual actions by Melanie Todd, table on page 5.
13 Contahed paracetamol and phenylephrine.
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4.3.3.

4.3.4.

4.3.5.

4.3.6.

4.3.7.

44.

4.4.1.

4.4.2.

the signal aspect change frongstopdt o 6 pr oceed® he did not notice
the wrong routefor his train.

When signal 1803 (ethavaergdtdacatiiono mpdéetepd at nor mal
(flashing yellow over redhe driverdi d not comprehend that &&nor mal
too fast (up to90 km/ h) for his train to take the turnout across to the ManukauBranchLine.
Nevertheless, he only accelerated hisari n t o 0 me d i odnkméh@ethmthdint),( up t
which is an indication that the driveonly noticed thefroceedaspect andexpected to be

routed across to the ManukawBranchline.

There is further evidence supportinthe abovehypothesis. The driverlater said that once the

train was moving hehad focused on the track ahead and that he would natormally have

looked at the signal againuntil he was almost passing it He said that he could not recall

seeing what the route indicator display&and thought it was normally blank for the dowmain

route. In fact the route indicator on signal 1803 is never blank. It normally sigsad D& f or t he
straight hr ough Papakura |l ine, or 0 MDBdnchline@MUd f or
to Figue 7). When the train controller realised his erroand called the driver, the train was

approaching signal 1803. It is possible that the radio call distracted the driver at the time he

said he would normalljhave checked the signal. However, the oppaunity to interpret the

signal correctlywas before the train left Puhinui Station.

Thedellow over redaspectto whichsignal 1803 changed was the sameignal aspect that
the driver had experienced at three previous signagongthe straight betweenMiddlemore
and PuhinuiStations. drellow over re@means proceed at normal speed The driver then
proceeded at the lower medium speed limit of 40 km/h, the speetb whichhe was
accustomed when routed to Manukau.

Train drivers are trained to drive tthe signals. Misinterpreting signals is arecognisedrisk for

train drivers. A techniquethat drivers often use to mitigate thisrisk s t o 6ca,Jl | t he si
wherea driver readsa signal aloud tofocus their attention on the true meaning of the signal

This driver said that he did nopractise calling signals to himself

The importance of train drivers reading and interpreting signals correctly and not making

assumptions about what lies ahead of their tramcannot be understated In this case the
driverds assumption erred on the side of safet
a 90 km/h section of track. Howeverif the situation werereversed and a Papakurdound

train was wrongrouted to the ManukauBranch Line, a driver misinterpreting the same signal

could result inthe train taking the crossover at a dangerously high speed

Finding

3. The driverassumedthat the route ahead had beencorrectlyset for his train. He
then selectively read thefproceedaspect ofsignal 1803 but did not recognise
that it was also displayingthe wrongroute for his train.

Recovery

Safety issue: The radio communication between the train controller and the train driver A

was open loop, AT A AEAOAO EO EAA AT AAA T AEOEAO PAOOU OA
intentions.

The recovery plan to get the train from wherehfd stopped to Manukaushould have been

routine (see Figure5). It required the train to be movedorward beyondthe pointsd
interlocking zone then the train controller to use signals to redirect it to theorrect route.

Precise and clear communication between train controllers and train driverscisicial to safe

rail operations. The audio recordsshowthat the train controler was anxious to correchis
mistake before the train passed signal 1803.His first message to the driver wagmeither
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4.43.

4.4.4.

4.4.5.

4.4.6.

4.4.7.

4.4.8.

precise nor clear. The driver had some difficultynterpreting what the train controller had said,
so he slowed his train and askedhim to repeatit. The train controller thersaid it was adbit
late nowdbecause the train had passed signal 180&nd he described where he would have
preferred the driver to have stopped

The driver responded more formally an attemptto clarify the situation Hestated his
interpretation back to the train controlleréchange ends and be prepared to revert back
towards Puhinud and received confirmationfrom the controller that hewas correct. The
driver braked at this point and therain stopped near the pointsfor the Manukau Branch Line

The train would havehad to returnin the direction from which it had come in order to be
routed to the correct line, but how the controller intended to achieve this was not made clear
to the train driver. The controller intended to reposition the train under the protection of
signals. Tle driver was under the impressiothat he was to set his train back far enough
towards PuhinuiStation so thatit was on the right side of signal 1803, and that was what he
did.

The rules that would have permitted such a movement first required a SWhform to be

issued to the driver and communicatedo the driver of each train potentially affected by the
set-back4 manoeuvre includingthe other train that was following and approaching Puhinui
Station. The driver had been trained in the use of the SWA procedure, but had notused

one in his two years of driving. He should have been familiar enough with the rules to realise
that what he was about to do required a SWL procedure to be completedefore setting his
train back. More importantly however,a clear instruction from the train controller would have
been sufficient to avert the violation of theail operating rules for setting back a train towards
an opposing train.

Communication

Clear communication between participants in the rail industry is critical tail safety,
particularlywhen using radig as the parties are likely to be remote from each oth@nd have
different views of a situation. The Commission hagreviouslyissued sveral
recommendationsto the rail industryarising from its inquiriesafter finding that poor

standards of communication anccrew resource managemenhave been factors contributing

to accidents and incident$5. Crew resource manageme#t is where rail paricipants make

use ofall the resources available to ensur¢hey all work with consistent information to ensure
a successful execution of the plan/task. For this to be achieved the participants must have a
clear understandng of instructions, communicate siccinctly and engage multiple minds to
ensurethat operations are conducted safely.

For example the Commission found that unclear radio conversations contributed to arhil
vehicle nearly being struck by a passenger train at PaergfBAIC, 2011 Aand a freight train
being wrongrouted at Wiri JunctionTAIC, 2011 ) Following thesewo incidents the
Commission made the following recommendation to the Chief Executive of theTansport
Agencyon 28 March 2012:

The Commission recommends to the Chief Executive of tN& Transport Agecy that he

require the Executive of the National Rail System Standards to ensure that all rail participants
meet a consistently high level of crew resource managemeand communications that

includes the use of standard rail phraseology (002/12)

This incident isan exampleshowingthere is still room for improvement in thevay some rail
participants are communicating

14 Setback is the process of reversing a train
15 Examples are safety recommendation 002/12 and reports 0108, 08-110 and 11-101.

BKi wi

Rai l has namedchhecabnskptltl §don
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4.4.9. The safety recommendation is still open and thdZ Transport Agency is running a project to
meet the intent of the recommendation. For that reasomé Commission hasiot made anew
recommendation to theregulator to address this safety issue.

Findings

4. The trainwas drivenback towards Puhinui Statiorwithout the required protection
from other train movements, which created a headn situation with another
passenger train.

5. Miscommunication between therain driver and the train controller resulted in
each having a different understanding of how the thawould berecoveredto its
correct route

6. The miscommunication between the driver and the train controllarose froma
casual andambiguous conversatiorat a time when a set of clear and precise
instructions should have beenssued.
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5. Findings

5.1. The train was wrongouted to Papakura instead of Manukau. The wroaguting occurred
during a period when train controllers were becoming familiar with the newelymmissioned
Manukau Branch Line and were setting routemanually.

5.2. The altered routine to seéa route to Manukaumanually, coincident with the morning peak
train control workload increased the risk of human error.

5.3. The driver assumed that the route ahead had been correctly set for his train. He then
selectively read thefproceedaspect of signd 1803 but not recognisethat it was also
displaying the wrong route for his train.

5.4, The train was driven back towards Puhinui Station without the required protection from other
train movements, which created a headn situation with another passenger train

5.5. Miscommunication between the train driver and the train controller resulted in each having a
different understanding of how the train would beecoveredto its correct route

5.6. The miscommunication between the driver and the train controllarose froma casual and

ambiguous conversation at a time when a set of clear and precise instructions should have
beenissued.
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6. Safety actions
General
6.1. TheCommission classifiesafety actionsby two types
(a) safetyactionstaken by the regulator or an operator to address safety issues identified
by the Commissiorduring an inquirythat would otherwise result in the Commission
issuing arecommendation
(b)  safetyactionstaken by the regulatoror an operatorto addressother safety issues that
would notnormallyresult in the Commission issuing a recommendation.
Safety actions addressingsafety issues identified during an inquiry
6.2. None identified
Safety actions addressing othersafety issues
6.3. KiwiRailturned on the automatic routesetting functionality in the train control software 12

months after this incident when the last stage ahe construction works in the Wiri Junction
areawascompleted. This impovement has significantly reduced the likelihood of faiture
Manukaubound train being signalled a wrong route through Wiri Junction.
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7. Recommendations

General

7.1. The Commission may issue, or give notice, sbcommendations to any person or organisation
that it considers the most appropriate to address the identified safety issues, depending on
whether these safety issues are applicable to a single operator only or to the wider transport
sector.

7.2. In the interests of transportsafety, it is important that these recommendations are
implemented without delayto help preventsimilar accidents or incidents occurring in the
future.

Recommendations
7.3. No new recommendationshave beenidentified.
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8.

Key kessons

8.1.

8.2.

Train drivers must actively look at, correctly interpret and respond to sitjnals, rather than
making assumptions about what lies ahead of their trafn

Communication between train controllers and train drivers must be clear and concise and

leave both paties in no doubt as to what is going to happen next, particularly when resolving
abnormal situatiors.
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Appendix X Trainco n t r ostréemshob s

the trz: Puhinui
wrongroute Station
(green line)

the train
(red line and
number
4207)

Manukau
Station
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Appendix 2:Radio transcript

Time
(24hsec)

080223
080231
0802-35

080253
080309

080324
080332
080543
080546
080551
080559

08004
080710
080714

080718

080736

080744

Note

Source

[TC]
[Driver]

[TC]

[Driver]

[TC]

[Driver]
[TC]
[TC]
[Driver]
[TC]

[Train
1009]

[Driver]
[TC]

[Driver]

[TC]

[Driver]

[TC]

Message

4207, 4207, control?
4207,control receiving, over.

Sorry about that. Better take that, 1803 back and send you in the right
direction.

Control, 4207. Repeat your last over.

Yeah, 4207, a bit late noJExact words couldot be determinedjnside
1806 signal on the down and change ends, over.

Copy that change ends and be prepared to revert back to Puhinui over.
Yeah, roger mate. Thanks.

4207! 4207! Control.

4207 receiving control. Go ahead.

Just stop there mate. Stop there!

1009calkin to say he has stopped short of M6595. Acknowledgetldiy
control. (summarised).

4207 to control, receiving? Over.
4207, control.

CSEK GAGK @2dzNJ LISNYA&aaAzy L gAff
to do? Over.

Ah, well stay there mate. | said to you to go down and change ends insi
1806 signal. Yde just setstraight back in front of a train coming towards
you. Might be a bit of a wait unfortunately, over.

No worries there control @ stopped short of the platform but inside the
directing, over.

Yeah roger, thanks.

Some words in this audio recording were difficult to interpret due to the
they were spokenbut in the circumstancests transcript is an accurate
representationof what was said. It has been reviewed by several listene
including the two participats.
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Appendix 3 Signals and interlocking diagram
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QESCRIPTION OF SIGNALS: MANUKAU
I AXLE COUNTER 19@2pBC UP DIRECTING FROM MANUKAU BRANCH UP MAIN NORMAL SPEED YO MANUKAU BRANCH UP MAIN
MEDIUM SPEED TO MANUKAU BRANCH DOWN MAIN i
LOW SPEED TO MANUKAU BRANCH - UP MAIN OR COWN MAIN
19834BC  DOWN DIRECTING FROM MANUKAU BRANCH DOWN MAIN  NORMAL SPEEQ TD MANUKAU BRANCH DOWN MAIN
MEDIUM SPEED TO MRNUKRU BRANCH UP MALN

LOW SPEED TO MANUKAU P MAIN CR DOWN MAIN -
1984ABC UP DIRECTING FROM MANUKAU BRANCH DOWN MAIN NORMAL SPEED TO MQNUKAU ERANCH DONN MAIN
MEDIUM SPEED TO MANUXAU BRANCH UP MA

N
LOW SPEED TO MANUKAU BRAMCH - UP MAIN OR DOWM MAIN
1985ABC  DOWN DIRECTING FROM MANUKAU BRANCH UP MAIN NORMAL SPEED TO MANUKAU BRANCH UP MAIN
MEDIUM SPEEQ TO MANUKAU BRANCH DOWN MAIN
LOW SPEED TO MANUKAU BRANCH - UP MAIN DR DODWN MAIN

NOTE: FOR DESCRIPTION OF WIRI SIGNALS SEE SHEET 2 L D, COTTON
RAIL OPERATING STANDARDS AND PROJECTS MANAGER
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£ D.COTTON
RAIL OPERATING STANDAROS AND PROJECTS MANAGER
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Appendix 4: SWA1 form
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