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Abbreviations

Commission  Transport Accident Investigation Commission

km kilometre(s)

Glossary

alicart a lightweight, self-propelled 2-seater

infrastructure personnel

Manager Network Operations

Network Control Manager

on-rack

Otira/Rollestonsection

roster coordinator

singledine automaticsignalling

structures inspector

track engineer
track infrastructure activites

track occupationauthorisation

train control

train controller

West Coastrea
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rail vehicle designed primarily tc
transport infrastructure  staff to
remote locations or to perform
detailed engineering inspections

include track inspectors and maintenance personnel

the most senior person within train control whis responsible for
managing and ceordinating the dayto-day operations of the
national train control centre

one of 4 network control managers who report to the Manage!
Network Operations with responsibility formanaging train
controllers

the process ofplacingan alicart on to a rail track

the rail line from Otira to Rolleston, which forspart of the Midland
Line (effectively half a train control area)

the senior train controller whananaged the resourcing otfhe train
control roster for the day of the incident

as described insection 4.8

overheard the radio conversation between the train controller an
the track engineer and realised that the loadedoal train and the
alicart were travelling towards each other. He raised the alarm

the driver of thealicart
include track inspections, repairs and maintenance

an authority froma train controller for infrastructure personnel to
occupy a section ofthe controlled rail network to carry outroutine
track inspectionsand maintenance

the national train control centre located in Wellington

worked the 0700 to 1200 shift on 13 April 2013, which involved
controlling theOtira/Rollestonsection and the West Coastrea

all rail lines west of Otira, which includgthose lines from:
1 Otira to Greymouth

1 Greymouth to Hokitika

1 Stillwater to Ngakawa

(effectively one train control are@n a weekday



Data summary

Train particulars
Type and number:
Origin/destination:
Train weight:
Train length:
Operator:

Maximum speed:

Lightweight ontrack vehicle

Colloquially kown as

Weight:
Owner:
Operating speed

Date and time

loaded coaltrain (Train 842)
Ngakawaulyttelton 393.50 kilometres (km)
2223 tonnes including locomotives

466 metres including locomotive

KiwiRail Limited

80 km per hour

alicart

about 25 kilograms
KiwiRailInfrastructure and Engineering
about 25 km per hour

13 April 2011 11:55

Tunrel 10 located between 66.03km and 66.42 km,

Lacationof incident StaircaseCraigieburn Otira/Rollestonsection

Persons on train 2 (train driverand train driverrecruit observing
Persors on alicart one

Injuries nil

Damage nil
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Executive summary

1.1

1.2.

1.3.

1.4.

1.5.

1.6.

f

On Wednesday 13 Apri011, a loaded coal tain was travelling through theCraigieburn
Staircase area on the Midland Line, en route from Ngakawau to Lyttelton. The coal train was
travellingmore slowlythan usualbecause ofinfrastructure worksites in the area andecause

it had a problem with its dynamic brake operation.

A KiwRail track engineer called the train controller and asked for permission éon-tracko his
alicart rail vehicle at Staircase and travel towards Craigieburn in order to reach a remote
location not accessible by road. The train controller assumed withoutedking that the coal
train had already passed Staircase going in the opposite direction, so she authorised the track
occupation.

The track engineer orracked the alicart and proceeded towarslthe oncoming coal train. A
structures inspectorworking in thearea at the time overheard the radio calls and recognised
the potential for a near collision. He alerted the coal train driver, who then stopped his train,
narrowly averting a heaébn collision in a tunnel.

The near collision occurred because the traicontroller did not comply with KiwiRail rules and
procedures which required her tocheck where the loaded coal train was before authorising
the track engineer to onrtrack his dicart. Therewere alsoa number of wider systemic issues
beyond the train con r o | | e f, @échimceeasedrthe risk of her making the error.These
were;

1 risk managementof changesto train contrd d the plan to merge2 train control areas
partially into a single desk was not assessed and managed in a way that recognised its
higherthan-usual level of risk

1 stress and fatigue management in train controd the train controller had been working
almost 5 hours without a break on a single desk that covered one and a half geographic
areas of train control. The train controller wasnentally fatigued and suffering from
reduced blood glucose levels due to insfi€ient food intake at the time she made her
error

9  supervisionof and support for train controllersd the train controller received no support
and minimal supervision during hershift, even though she was performing a safety
critical function with ahigherthan-usual level of risk

9 rest breaks for train controllers during a shif® the train controller did nothave a rest or
get something to eat during her %our shift due to her igh workload

1 the effects of planning and ceordinating track infrastructure activity on train control
workload 8 the train controller had an unrealistic workload for her to achieve a
reasonable level of safety while operating the merged desk. Timerealistic workload was
in part due to the train controller having to deal with too many dwc requests by
maintenance personnel for access to the track during periods of frequent train activity.
This was in part caused by inadequate pqgdanning of knavn maintenance activiies
across the rail network

9 train invisibility & train controllers cannot see, at a glance where all trains and all rail
service vehicle are on the rail networkat any time, despite theavailability oftechnology
to achieve this

The Transport Accident Investigatioommission(Commission)made four recommendations
to the Chief Eecutive of KiwiRail and one to th€hief Executive of the NZ Transport Agency to
address these safety issues.

Thekey lessonsfrom this inquirywere:

an organisation that performs a safetycritical function must have effective risk
management systems in place. The responsibilities of everyone involved in managing and
implementing these systems must be clearly defined and well understood
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1 anychanges to a saféy-critical function that are likely to increase its risk profile must be
properlyrisk assessed and managed

personswho performsafety-critical functions must be properly supervised and supported

an organisation that performs asafety-critical function should foster a workplace culture
that encourages its people to ask for help and to support one another

train controllers must be given adequate breaks during their shifts to eat and rest

an organisation that performs asafety-critical function should have proper systems in
place to detect and manage stress and fatigue in the workplace, including appropriate
training and education

1 persons who perform safety-critical functions must not be unduly burdeed by routine
activities or distracted by unplaned activities

1  people who contact train control must conduct themselves in a way that does not distract
train controllers. Their communication must be cleay concise and professional They
should not say more than is required
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Conduct of the inquiry

TheNZ Transport Agency notified the Commissiaf the incidenton the dayit occurred After
making preliminaryenquiries, the Commission opened an inquiry under section 13(1) of the
Transport Accident Investigation Commission Act 1990 to determiiits circumstances and
causes Aninvestigatorin chargewas assigned tanvestigate the incident

The next day the investigatorin charge travelled to the incident site.In the nextseveral days
he interviewedthe followingKiwiRailpersonnet

9 the train controller

1 the Manager Network Operations
1 the Network Control Manager
1

the structures inspector whohad alerted train control and the driver of the loaded coal
train of the pending collisiorwith the alicart

the persons in charge o worksites between Staicase and Craigieburn
the track engineer whahad beendriving the alicart

the driver of the loaded coal train

= =4 =4 =

the driverrecruit who was with the driver of the loaded coal train at the time of the
incident.

The Commission therengaged an industrialpsychologist to help the Commissiorto gain a

better understanding of train control omemorgani
both human factors andorganisational psychology perspectige Thisindustrial psychologist

and t he Coimestigatarin chargemterviewed2 randomly selected train controllers

who had not been invbred in the incident (one witky ear sd train control e
other with 8 yeargexperience). They thenre-interviewed

1 the Manager Network Operatios
1 the Network Control Manager

M the train controllerwho had beeninvolved in the incident.

TheCommi ssi onds i nv e sahumbeadfmaordssahddoouments,tinaludinge d

9 the train controller® training records her medical records (held by KiwiRail and her
general medicalpractitioner), and her work records, including the results of her various
performance assessments

1 relevant KiwiRail policies and procedures

On 12 February 2013 Commissioners finalised draft final report regarding the incident and
approvedit for distribution to interested persons for comment. Submissions were received
from KiwiRail, the NZ Transport Agency, the train controller and ttheéver of the loaded coal
train. Commissioners considered thes submissions at their April and May meetings

On 23 May 2013 Commissioners visited train control.

On 22 and 23 May 2013 Commissioners considered another version thieir draft report, and
agreed that it should be redistributed to interested persons fdurther comment. KiwiRail
responded with a detailed submission, the train controller provided general comments only
and the NZ Transport Agency confirmed that it did not wish to make any comments.

Keith McGregoris the Director of Personnel Psychology NZimited. Hisexperience include 12 years as an occupational
psychologist in the Royal New Zealand Air Force amre than 15 years in private practice working witla wide range of
private and public sector organisations in New Zealand and Australia.
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2.8. On 24 July 2013 Commissioners considered the submissionsoim KiwiRail and the train
controller.

2.9. On 21 August 2013, the Chief Executivef KiwiRailwith the General Manager, Infrastructure
and Engineeringin attendance made further verbal submissions to the Commission. The
Commission made changes to the reportral sent an updated copyto the Chief Executive of
KiwiRail.

2.10. On 4 September 2013, the Chief Executive of KiwiRail submitted a final submissioAfter

making appropriate changes to this reportto reflect this submission, the Commissioners
approvedthis report for publicationon 26 September 2013.
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Factual information

3.1.

3.1.1.

3.1.2.

3.1.3.

3.1.4.

3.1.5.

3.1.6.

3.2.

3.2.1.

3.2.2.

Eventsbefore the incident

On 22 March 2011 KiwiRai dManager Network Operationswho was responsible for
managing the dayto-day operations of the national train control centre, asked that special
roster arrangementsbe put in placefor the period 8 April 2011 to 14 April 2011. All 11 train
controllers on the South Islandroster were required to attenda 3-hour training course to
preparefor the planned relocation ofthe Invercargillsignal box operation torain control

On 5 April 2011 he South Islandroster co-ordinator (a senior train controllersaid in an email
to the Manager Network Operationghat it was going to be difficultto complete the training
requirements because of exsting staffing commitments He suggested that the planned
relocation of the Invercargill signal boand the training be deferred for 2 weeks TheManager
Network Operationsresponded by sayinghat this could not be doneeasily without incurring
additional coss.

The rosterco-ordinator reviewed the rosterand the next day heemailedthe Manager Network
Operations (and sent a copyto the network control managers and all train controller9
confirming the arrangements forco-ordinating the training programme around train control
activities from 8 April 2011 to 14 April 2011 His email did not specifically say oThe
Otira/Rolleston section and the West Coastarea will be merged andcontrolled by one train
controllerbetween0700 and 1600 on 13 April 20116

However, the effect of his last email and the roster (which the email said wasposted on the
roster board)was to merge these? areas, thereby creatingone and a half train control areas
One train controller, therefore, was taontrol all trains and authorise all track occupations on
all lines west of Rolleston. Thefirst shift on the day of the incidentwas to run from0700 to
1200, with the second shift running fron1200 until 1600.

The Manager Network Operationsaid that he did not realisefrom reading the emailthat the
Otira/Rolleston section and the West Coastarea would be merged on 13 April 2013.
However, healso added that even if he had,he had not needed to approve this merger.
Instead, he saw this decision resting with the rosterco-ordinator, who he saidwas responsible
for organising train controllerworkloads

On 11 April 2011 the roster co-ordinator verbally told thetrain controllerthat she was rostered
to work the 0700 to 1200 shift on 13 April 2011. The train controllerwas aware thatthis
would involve controlling the Otira/Rolleston section and the West Coastarea. Although she
admitted to feeling anxious abouthis, she did nottell the Manager Network Operations ahe
Network Control Managerbecause she understoodthe decision to be final. The train
controller said that she psyched herself up during the next2 daysto do the shift, anticipating
that it was going to beunusuallybusy.

Incidenton 13 April 2011

The train controller rose at 0445and had a light breakfast (a banana and yoghurt) This was
the last food she consumed until after the incident, some 7 hours later. The train controller
left home (from Te Horg at 0530 and droveto work at Wellington railway station The train
controller started work at 0650. At the end of her shift&t 1200) she was scheduled to attend
the training coursefor relocating the Invercargill signal box operation

For the most part, the train ca t r o | hift evasdusy batuneventful. However, thelast hour
of her shift (which is when the incident occurredyvas the busiest with the train controller
having to deal with 61 calls comparedvith 39 calls in the first hour of her shift, 45 calls in the
second hour, 40 calls in the third hour and 39 calls in the fourth hoursge Table 2 in
paragraph 44.1). At no time during this shift did the train controller take a breakr get
something to eat because shefelt that she could not leave her roomdue to her high
workload.
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3.2.3. At 1014 a KiwiRail track engineer radioethe train controler from Christchurch informing her
of his intention to travelto a remote location between Springfieldand Staircase on the
Otira/Rollestonsection. The train controler replied that a loaded coal trainwas about to leave
Arthurs Pass The track engineer decided instead to travel by road to Staircasewhere he
would call the train controller for a track occupation authorisation. The train controller
acknowledged that decision

3.2.4. At 1019 the train controller issued the loaded coal train driver with a running authority to
travel from Arthurs Pass to Rollestoncrossingan opposingpassenger trainat Cora Lynn and
an opposing empty coal trairat Springfield. Seven minutes latethe loaded coal train driver
informed the train controller that he was experiencingpcomotive dynamicbrake problems
and requestedthat locomotive controlbe informed

3.2.5. At 1049 the loaded coal train driver informedthe train controller of his departure from Cora
Lynnafter crossingthe opposing passenger train.

3.2.6. At 1115 the loaded coal train driver informed the train controller of his progresshrough
Craigieburn. Around this timethe train control voice recorér system showed that the train
controllerwas busybut composed whiledealingwith alarge number of tasks

3.2.7. Between 1119 and 1123 the loaded coal train stopped ata protected worksite at the78.70
km point. Between 1145 and 1147 the loaded coal train stopped at a second protected
worksite at the70.50 km point.

3.2.8. Meanwhile the train controller was becoming increasingly overwhelmed by her growing
workload. Between 1130 and 1150 the train control voice recorder system recordedpésodes
of the train controller swearing andsobbing (off air). The train controller later said that d
about 1153 she became further upset following an unvelcomed comment froma track
inspector, who was seking a track occupation authorisation in another area that was
congested with trainactivity.

3.2.9. Around1150 the track engineer who had earlier advisethe train controllerof his intentionto
travel to a remote location between Springfield and Staircasarrived by motor vehicle at
Staircase. He radioed the train controlleasking for permission to travel on thérack by alicart
from Staircasetowards Craigieburn. The train controller was noabout 5 minutes from the
end of her shift.

3.2.10. At 1155 the train controller authorised a 2@minute track occupation for the track engineer
She did this without checking if te loaded coal train had already passed through Staircase,
instead assuming that it had. She said that she had made this assumption because

1 moments beforehand, a track maintenance worker had erroneously reported that the
loaded coal train had passed his wrksite at about 26 km east of Staircase. Although this
was another train travelling in the opposite direction from the loaded coal train, and
although the train controller had realised this error (and had corrected the maintenance
worker), she said that t h e track mai nt enance wor ker &8s
subconsciouslyin the forefront ofher mind

91 she hadearlier estimated that the loaded coal train would passhrough Staircase before
1155. However, this estimate was incorrect because the loaded coal traivas travelling
more slowly than expected because of brake problems.

3.2.11. |If the train controller had stopped to check the signalling mimic scregshe would have seen
that the loaded coal train hadnot yet passd through Staircase. Furthemore, she should
have realised thatthe driver of the loaded coal trairhad not yet radioed her confirmindhat
he had passed through Staircase.These callsto train control are compulsoryand are a key
way ofmonitoring traindwhereabouts and progress.
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3.2.12.

3.2.13.

3.2.14.

3.2.15.

3.2.16.

3.3.

3.3.1.

The loaded coal trin driver did not hearthe train controller issuing thetrack occupation
authorisation to the track engineer ashe was on another radiochannel. Accordingly, he was
not aware that his train and the alicart were nowheading towards each other on the same
track.

After obtaining the track occupationauthorisation, the track engineerbegantravelling towards
Craigieburn on hisalicart. He began hisjourney about the same timethat the loaded coal
train was travelling through a worksite over Broken Rivelsee map on pageiv). The distance
between the opposing movements was estimated to be about 5 km at that time.

In the meantime, a KiwiRail structures inspector workingiear Bridge No.27had his vehicle
radio tuned in to train controld sadio frequency Thiswas his normal practice He overheard
the train controller author i si mdocatiohrearwhera c k
he was working and herealised that a conflict situation hadbeen createdbecausehe did not
hear the train controller rder to the loaded coal train.

The structures inspector radioed train control twice to alert the train controller about the
conflict, but he did not receive aresponse. He then selected the radio channel thatthe
loaded coal train was on, called thariver and suggested thatthe driver stop his train. The
driver complied stopping theloaded coaltrain at 1202 about 60 metres from the entrance to
Tunnel 10(see Figurel).

Tunnel 11 demolition
work in the dlstance

Tunnel 10 |

e N e ~

Figurel
Nearcollision site

At this time the track engineer wasabout midway through the tunnel, but he stopped his
alicart after seeing thet r a headights and hearing a long blast on the whistle. Shortly
afterwardsthe track engineerslowlymade his waytowards theloaded coaltrain after realising
that it was not moving. The track engineerthen removed his alicart from the track and
discussed the incident with the fain driver after exiting the tunnel They alerted train control
to the incident, where a differenttrain controller had taken over the merged desk following a
shift change.

Train control

There arel0 train control areas in New Zealand, including th@tira/Rollestonsection and the
West Coastarea. These areas are largelydetermined by historical boundaries, whichake into
account natural geographic characteristics the locations of major network junctions the
Auckland/Wellington metro operationsand technical constraints within theestablished train
control radio systemand network connections
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3.3.2.  KiwiRail practice is for one train controller to manage ondrain control area during the day
shift. However, the configuration of these areas may change, and do chandaily to take into
accountthe levek of rail activity on the linesand unexpectedevents, such as train controller
sickness and leave, and seasonal and ad-hoc activities and events. Accading to KiwiRail,
daytime mergers while not as regular as nightime mergers,were also standard practice

3.3.3. There is one train control centrébased in Wellington,which overseesKi wi Rai | 6s ent.i
network. It has about 50 personnel, including theManager Network Operations4 network
control managersand up to about 35train controllers.

3.3.4. Train controllersgenerallywork in separate rooms located side by side down a long corridor
(see Figures 2 and 3) Each room has a door with a glass window. Thall in each room,
which is adjacent to the corridor has a large windowthereby enabling a person standing in
the corridor directly outsidea room to see a train controller at their desk. By comparison train
controllers controlling the Aucklandanetro area work in another room, which is open plan.

Figure2
Photo of tain control offices

3.3.5. The train controller in this case wasvorking in the secondtodast room at the end of the
corridor on the day of the incident(see Figure 3) Her door wasclosed during her shift. The
Net work Control Manager6s office was | ocated ¢
the train controller.

Network Traction
Control control
Manager and help
office desk
Corridor
Train Train Train Train Train Train Train Train Train Train
control | controller control control control control control control control control
room | at merged room room room room room room room room
desk

External building wall

Figure3
Floor planfor train control (not to scale)
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3.4. Personnelinformation
Train controller

3.4.1. The prescribed duties of a train controller are reproduced in Appendix All train controllers
reportto network control managers.

3.4.2. The train controllerhad beenemployed in 2007 after completingpre-employment tests She
then completed the formal train control trainingprogramme and a period of ontheqob
training. Her trainingdid not coverstress and fatigue management.

3.4.3. In 2007 and 2008, the train controllerbecame certified toperform train control dutieson the
main North and the main South linesand in August 2009 she became certified to perform
train control dutiesfor the West Coastarea.

344. Ki wi Rail ds records and t he showedthanthe cranncontradldr | er 6 s
had not had any significant or reoccurring pedrmance or behavioural issues Between 31
August 2009 and 13 April2011 she received formal lettersfor technical procedural errors
but otherwise the records from 8 train control desk assessmentsand voicerecorded activity
assessments performed during 2010 showed that the train controller was consistently
meeting task requirements.

3.4.5. During the 10day period leading up to the incidenthe train controller worked the following
roster (her sleep patterrs during the same periodare also included:

Tablel: Roster and sleep patterns

Date 2011 Posted roster hours| Total weekly hours Reported deep patterns
3 April 1450 to 2300 Sleptwell
4 April 1450 to 2300 Sleptwell
5 April 1450 to 2300 Sleptwell
6 April 1450 to 2300 Sleptwell
7 April 1450 to 2300 Sleptwell
8 April Off Sleptwell
9 April Off 40 hours Sleptwell
50 minutes
10 April Off Sleptwell
11 April 0650 to 1500 Sleptwell over6/7 hours
12 April 0730 to 1530 Sleptwell over5/6 hours
13 April 0650* to 1630

* Incidentoccurred at 1155.

3.46. Therewasndhi ng of concern with the trai rbefaedhet rol | e
day of the incident

Trai n c deatthrstatlisl er 6 s

3.4.7. The train controllersaid that she had a longterm medical condition withboth feet, for which
she took pain relief from time to time e.g. Panadeine(an overthe-counter painrelief drug)
About 20 yearsearlier, a growth known as a neuronfahad beensurgically removed fronthe
ball of one foot. Anotherneuromahad beensubsequentlyremoved from theball of her other
foot about 15 yearslater.

A neuroma is a growth or tumour of nerve tissudt can be either benign or malignant.
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3.4.8. KiwiRailsubmitted that it had not been aware of this medicalcondition until after the incident
when it received the r es-indidensdrug fest Oithe dayrofithen con't
incident, the train controllerhad twice taken Panadeineto alleviate discomfort in her foot Her
postincident drug test thereforerevealed a positive resultfor codeine, an ingredient of
Panadeine However,het r ai n contr ol | er advised)tbattherdadage pfr act i t
Panadeinetaken bythe train controller onthe morning of the incident would nohave affected
her performance. The Commi ssi dagleed medi cal advisor

3.4.9. KiwiRailalso submittedt hat t he t r fadtaonditoo could have lcomtriblited to her
fatigue and/or distracted her around the time she made her error. However, the train
controller strongly refugd this. She said

Management has stated that they knew nothing about my sore feet and as to which | would like
to reiterate that it had absolutely nothing to do with the incident. | have lived with sore feet for
more than 20 years, coached gymnastics futime for most of these, played softball and lived a
normal life except that if | was a bit sore | would take a pain reliever to helgven now, | go on a
hike with my neighbour 3 times a week for an hour ad a half at a time. It has never stopped
me from doing anything.

Manager Network Operations

3.4.10. The Manager Network Operationsvas a former train contoller with extensive operations
experience. He waghe most senior person at train contrglwith responsiblity for managing
and co-ordinating the dayto-day train operations on the controlled network His position
descriptionrequired him to perform the followingesponsibilities

91 ensuretrain control staff were appropriately trained and competent to perforitineir duties
9 identify risks with train control function and mitigation strategies

i overviewt rain control s safety performance.
Network Control Manager

3.4.11. The Network Control Mnagerwast he train controll er 6lmda mmed:i
signaller backgroundand lengthy operations experience. Although he had completed the
requirements for train contro] he had never practised as a train controller. Hevas the most
senior Network Control Manager in train control, having worked in this role for about 10 years.

3.4.12. His position descriptiorrequired him to performthe following responsibilities:

1 supervise train controllers

1 mentor and support staff to ensure safety compliance and quality performance
1 notify rail operators of variancesffecting their respective operations
il

ensure that maintenance activitywas planned to balance track quality and safety, and to
meet rai.l operatorsd commercial objectives.

Driver of loaded coal train and structures inspector

3.4.13. The driver of the loaded coal train anthe structures inspector both held current certifications
for their positions.

3 Dr Rob Griffiths is the Director of the Occupational and Aviation Medicine Unit at the University of Qtéégllington His
qualifications include MBChB (Hons)Bristol, 1978), FAFPHM (RACP, Sydnd®85), FFOM (RCR,ondon 1986), MACOEM
(ACOEM, USA, 208), MPP (VUW, 1994), DipAvMed (Univ London, 1983).
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4, Analysis

4.1. Introduction

4.1.1. TheCommission finds thathe near-collision incident occurred becausethe train controllerdid
not check the location ofthe coal train andmistakenly authorised the track engineerto on-
track his alicart and travel towards it on the same section of track.This was contrary to
standard protoco| which requiral train controllers to check all train movements before
granting track occupation authorisatios*. B u t for the train2cantroll
vehicles would not have been put into conflict.

412. However, t h e serroravasmot becs mlone drbthee a niimber ofwider systemic
factors beyondt he t r ai n cootwincteatem lah enwrdnsent that increased the
likelihood of hermaking this error namely:

1 aplannedchangetot he tr ai n ¢ 0 n was odidssessdi and wanaded ima d
way that recognised its highethan-usual level of risk

1 thetrain control s twetimke pfltha madent didl not emc@urage tirain
controllers to ask for help

1 the train controller, who wagerforming asafety-critical function with a higherthan-usual
level of risk was able to become highly stressed and mentally fatiguedliring her shit
without anyone beingaware of, or anticipating, this

1 minimal training and education about detecting and managing stress and fatigue was
provided to the train controller (and other train controllers) before the incidentven
though she was performing aafety-critical function. Further, poor systems existed within
train control at the time of the incidentto detect and manage stress and fatigue in the
workplace

9 the train controller received no support andminimal supervision during her shift even
though she wasperforming asafety-critical function with a higherthan-usual level of risk

9 train control protocols required train controllers to work their shtwithout scheduled
breaks

1 poor planning andco-ordination of track infrastructure activity unnecessarilyexacerbatd
the complexityof t he t r ai n omrtbhendayrobthelineidedt slrainvapmtrllers
were responsible forco-ordinating and managing high volumes of routine and unplanned
track infrastructure activiies. This increaséd the complexity of their role. In these
situations, mistakes couldoccur

1 asignificant portion of the controlled rail network, and therefore a largaumber of trains
and otherrail vehicles, were not electronically visible to tain control at any given the.

4.1.3. Each of thesefactors was a safety issue d a condition within train control that had the
potential to create an unacceptable outcomesuch aspersonal harm or loss and/or property
and environment damage. All of these safety issues collectively contributed to the train
controller makingthe error.

Rule915(e) of KiwiRailRules and Operating Procedured Track Occupancy ProtectiorfiRule.
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4.2. Risk management approach tassessing and managing safety-critical function

Safety issue:A planned change tot he tr ai n ¢ o n twasorotlagses§ed andvor k|1 o
managed in a way that recogniseits higherthan-usual level of risk

4.2.1. The primaryrole of all train control personnel (particularlytrain controllers) is to prevent
collisions, organise and expedite thesafe movementof rail traffic, and provide information
and other support to all rail tack users. They perform asafety-critical function similar to air
traffic contrallers; that is, a function on which people depend for their wellbeing. Accordingly,
if a train controller were to make a mistake, it could result in loss of life and/or sigicant
damage topropertyand/ or the environment.

4.2.2. If the normal procedureis to have one train controller working one areany change tothis
arrangement (no matter how smallynay create additional risks that KiwiRail must properly
assess and manage

4.2.3. In this case,the merged desk arrangementaused a higherthan-usual level of riskfor train
control becauseit required one train controllerto manage one and a half train control areas
during a weekday (i.e. when rail traffievas typically busy). Thislarger area included the
Otira/Rolleston section (which formed part of the Midland Line). TheDtira/Rolleston section
typically had a high level of rail activityand it used a singleline automatic signallingsystem,
which required train controllers to issue running authorities and to record manually the
locations of trains with the aid of compulsory radio calls from drivers confirming their
locations. This system relid heavily on train controllesd memories and a high degree 6
situational awareness (se paragraph4.8 for more details).

4.2.4. Train control management should havenanaged the risk of the train controller making an
error by.

9 conducting a proper riskassessmentof the merged deskarrangement This shouldhave
involved their identifying and analysing the risks associated witthis arrangement then
putting in placeappropriate strategies to eliminate, minimise and/or managtese risks

1 properly assesing whether the train controller was the right person, with the right skills
and expertise to carry out thisactivity

91 regularly monitoring the effectiveness of thér risk management strategiesand the train
controll erds performance

4.2.5. However,evidence reviewed by theCommissionindicated that no-one within train control
conducted a thorough analysis othe risks associated with merging the Otira/Rolleston
section and the West Coastarea during the day including the potential impacts of this
arrangementont he t r ai n woakmadt Futherhoger N sppropriate arrangements
were put in place to manage these risk®r to ensure that the train controller was coping with
her increased responsibilities.

4.2.6. KiwiRail submitted that it did not considera desk mergerto be a significant changethat
warranted a specific risk assessmenbut rather it was éstandard practiced. KiwiRailsaid:

é the daytime merger of desks, while not as regu
standard practice to accommodate events and other rosterinrgquirements by combining desks

and accepting that prioritisation by the train controller will limit their responsiveness to lower

priority requests.

4.2.7. KiwiRailalso said:

éKi wi Rai l does not agree that there waasthéa | ack
matter referred to was the decision to mergelesks, whichwas made in accordance with a

standard practice, whichhad not generated any |l ead indicators
€ The [ Commi ssionds] inference that a tshsois ough r

required appears excessiveée

€ we submit that the merging of an area was not
specific risk assessmenté
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4.2.8.

4.2.9.

4.2.10.

4.2.11.

4.2.12.

The Commission does not accept this viewA mergeal desk arrangementmight be standard
practice for periods of low workloadfor example,at night for the Otira/Rolleston section).
However,the usual arrangementduring the day was to havene train controllermanage one
train control area This wasbecause of the heavy verkload that train controllers were
expected to manageon those sections during the day.Accordingly, train control management
should only have mergedhese areas during the day afteconsideringthe increased risls for
this safetycritical operation, andthen only after puttingin place appropriate measuresto
mitigate or control those risks. At the very least, theNetwork Control Managefas the train
c o nt r direct neanaged shouldhave:

9 checked the train controlleregularly

1 stayed with the train controlledong enoughto get a good idea of herworkload and her
ability to copewith her additional responsibilities

91 taken the lead and directly asked the train controller how she was copgimather than
passivelystood back waitingfor the train controller to say something

9 ensured that the train contrdler was able to, and did, takeshort breaks i.e. at least bng
enough for her to stretchget a drink and something to eatand go to the toilet.

The Commission saw no evidence thahe Network Control Manager had donany of these
things. He was the most senior person within train controend was therefore responsible for
ensuring that the train control functionwas properly managed. Thishould haveincluded
ensuring that an appr@riate risk management approachwas applied wheneversignificant
changes occured to the train control function and when such changeswere likely to affectits
risk profile, such as when a train control areavas to be merged with another I this
responsibility had been delegated the delegation should have beenproperly documented,
with peopleds roles and r d&he pppropsidtebprotessesputirs
place to providehim with assurance that this delegatiorwas being properly performed.

The Manager Network Operations said that Head not needed to approve the merger as he
saw this decision resting with the rosterco-ordinator, who he said was responsible for
organising train cont rthe Manager Nétwork ©pekaliondaasiton
description expressly required him to identify risks withi train control and appropriate
mitigation strategies and to maintain an overview of
documents were made available to the Comission showing that this responsibility had been
delegated to the rosterco-ordinator orto anyone else.

Indeed, KiwiRail confirmed that no position description existed for the rostep-ordinator at
the time of the incident Rather, theco-ordination of fortnightly rosters within many parts of
KiwiRail (not just train control) was performed by nominated memiseof particular teams
rather than a dedicated person. Medium- and shortterm changes to the train controller
rosters, for example,were undertakenby 3 senior train controllersat the time of the incident
KiwiRailsaid that this arrangementhas since changed with the establishment of a new roster
co-ordinator function. KiwiRailsaid that this role is now performed by a dedicated person
rather than shared among senior train controllersand that this safety action wastaken partly
in response to this incident

KiwiRailalso said that it was difficult for the rosterco-ordinatort o pr edi ct t he
workload on the day largely becauseof the levek of unplanned track infrastructure activity
that might arise. There was no evidencethat the likely mpacts of the mergeron the train

cont r ol loadhadl beenpmpely assessethy management
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4.2.13.

4.2.14.

4.2.15.

KiwiRail also said that the Manager Network Operations and the Network Control Manager

had not been aware of the planned merger until the dapf the incidentand, therefore, they

had been unable to judge the potential effect o f this merger on the
workload. However, the rosterco-ordinator had emailed the Manager Network Operations

(and sent a copy to the network control managers and train controllers)o days before the
incident (i.e.on 6 April 2011), confirming the arrangements forco-ordinating the special

training around train control activitiesfor the period from8 April to 14 April. Although the

email did not specifically saydThe West Coastrea and the Otira/Rolleston section will be

mer ged on 1 3theAmangerhent@&Xplhided inthe emailwere in effect a merger of

the 2 areas.

In its draft final report the Commissioracknowledgedthat the Manager Network Operations
and the Network Control Manager may not have realised from reading this email or the roster
that the 2 train contrd desks would be merged. This prompted the Commission to ask the
following questions, to which KiwiRail replied, as follows:

1 were they[the Manager Network Operations and the Network Control Manageshcerned
about the merger when theydid learn about it onthe day of the inciden? [KiwiRail reply:
As previously discussed, they would not have been

1 were they concerned that they had only just become aware of it on the day of the
incident? [KiwiRalil reply Noj

1 did they makeenquiries to find out why they did not learn about it until the day of the
incident? [KiwiRail reply No as it was a regular procedure

1 did they make enquiries to assess the level of risk associated with the merger upon
becoming aware of it?[KiwiRail reply No, as per above

Ki wi Rai | @verecansistentemthdts viewthat a merged desk arrangement was not a
significant change but rather standard practice  However, this view overlooked one
fundamental point namely that train control is a safety-critical function. In this case the
additional risks should have been considered.

Findings

1. Train control is asafety-critical function on whichpeople depend for their wellbeing A
mistake by a train controller could result in loss of life and/or significant damage |
propertyand/or the environment.

2. Merging the Otira/Rolleston section and the West Coastarea created a higherthan-
usual level of risk for train control because itesulted in 2 normally busy lines having
to be managed by one train controller

3. KiwiRail did not properlyassess the implications of merging the Otira/Rolleston
section and the West Coasarea during the daytime. Accordinglyijt did not recognise
the need for appropriate arrangements to be put in place to manage the ris|
associated withthis merged desk arrangement

4. A merged desk arrangementluring daytime was a change to the normal rostethat
should have been assessed. Appropriate measures should also have beenput in
place to mitigate or control the riskgrising from this change
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4.3. Organisationalculture

Safety issue:Tr ai n control &8s wor kpl ace ddunbttencousageat t he
train controllers toask for help

4.3.1. The job description for network control managers containdittle reference to supporting and
mentoring train controllers, and nne of the train control personnel interviewedaid that they
had received meaningful trainingor mentoringin how to manage workplacestress, nutrition
and fatigue.

4.3.2. Comments from the train controller and other train control personnel questioned by the
Commission, as well as from various organisation documentsuggesed that a workplace
culture existed withintrain control at the time of the incidentthat seemed to value those who
operated independently and required minimal supervision and/or intervention. These
comments also indicated an unspoken understanding among train control staff thagin
controllerswere expected to sort out their own problems.

4.3.3. To some extent, this waseinforced by the Network Control Managemwho said that he could
not recall a time when a train controller had asked for help or had asked to be relieved from
their duties because of a high workload. It was alsoirdorced by the train controller who
said that she had received unhelpful respores in the past when seeking support from some
network control managers. She believed that she was expected to get on with her job and just
cope, no matter what. To a large extent, this explains why the train controller did not feel
comfortable asking forhelp on the day of the incident.

4.3.4. Other indicators of the organisational culture within train control at the time of the incident
can be seen from the following discussion about stress and mental fatigue, supervision and
support and rest breaks.

4.4, Stress andmental fatigue

Safety issue:The train controller, who wagerforming asafety-critical function with a higher
than-usual level ofrisk, was able to become highly stressed and mentally fatiguetiiring her
shift without anyone being aware of, oanticipating, this.

441. The train control | er @an benwseenfioin daladecalded on thgtraimer s h
control voice recorder systenf{see Table 2. Thisdata shows thenumber and types of radio
calls to whichthe train controller responded (hour by hour) during h&rhour shift. The2 rows
of subtotals (in red) show the number of callgdo which 2 train controllers would have
responded if theOtira/Rollestonsection and the West Coastarea had not been merged.

Table2: Calls handled by the train controller during her shift

Otira/Rollestonsection 0700 | 0800to | 0900to | 1000to | 1100 to 5-hour
to 0900 1000 1100 1200 total
0800

Operating instructions issued 0 2 0 1 1 4

Train authorities/progress 4 3 4 3 14 28

Track occupation 9 8 7 7 3 34

authorisations

Subtotal 13 13 11 11 18 66

West Coastarea

Operating instructions issued 2 2 0 0 2 6

Track warrants issued 6 3 6 6 9 30

Train authorities/progress 13 14 13 19 18 77

Track occupation 5 13 10 3 14 45

authorisations

Sub total 26 32 29 28 43 158

Total calls per hour 39 45 40 39 61 224

#Note: Data for the LytteltonStudholme sectionis excluded from the Otira/Rolleston section because the merged desk
arrangement did not includethis section.
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4.4.2. Table 2 shows that the train controller was consistently busy during heshour shift. During
her first 4 hours she received, on average, about 40 calper hour as opposed tthe about 30
calls per hourshe would have receivedf she had been working orthe West Coastarea alone.
However, during heffifth and last hour (i.e. 1100 to 1200) the number of calls increas#to
61. It was during this time that the incident occurreds(minutes before the end of her shift).

4.4.3. It was apparent from the train control voice recorder systenthat the train controller was
stressed and distressedduring the last hour of her shift For example, letween 1130 and
1150, the recording systemrecorded episodes of the train controller swearing ansbbbing
(off air). She couldalso be heard repeatedly sighingand in one case she seemed to be
begging fotheworkt o0 0j ust stopo.

4.4.4. At this time, the train controller waslealing with

91 a greater number of calls than she had beendealing with during each of the previous4
hours of her shift

1 agreaternumber of calls ttan she, and other train controllersordinarilyhad to deal with

4.45. Other things were also happening to the train controllerat this time, which may have
exacerbatedher stressand fatigue levels and affected he ability to remain composedand
fully alert

T it i s l'i kel y t h a tglucdsédr €nergy rlewvalsnwere significantyllowe r 6 s
immediately before, andat the time that, she made her error During her5-hour shift the
train controllerfelt she was unable to leave her desk to get something to eat drink, or to
go to the toilet By the time of the incident she had notaen anything for about7 hours
(her most recent meal was a light breakfastat 0445). The train controller admitted to
being hungry towards the end of her shift but said that the demandsf working the
merged desk meantthat she could not leave heroom. KiwiRailsubmitted that the train
controller could have taken informal breaks inaccordancewith normal practiced, noting
in particular that 0 é[train control] has a practice of regular informal breaks and
interactions, including food br eakBowéverr whi c
the fact that scheduled breaks werenot included in train controller§rosters meant that
the train controllerin this casecould only take them as and whemwpportunities arose. No
such opportuniies arose during her 5hour shift because of her high workload

9 itis likely that the train controller was mentally fatigueimmediately before, andat the
time that, she made her error By then the train controller had worked 5 hours without a
break or food. During this time shehad been managinga higher workload han usual,
which had requiredher full concentration at all times,with the need to make splitsecond
decisions often while under pressure

9 it is possible that thetrain controller was momentarily distracted by anothemncident at
about 1153 (2 minutes before the incident). This other incident involvesdtrack inspector
repeatedly insising on accessinga section of track that wascongested withtrain activity.
The train controller admitted to beig unsettled bya comment from this track ispector
(seethe following section on planning anado-ordinating track infrastructure activity).

446. Despite the train candfatigueturing thé last lpur ofwiér shift, net r e s s
one within train control seemed tde aware of this Apart from2 fleeting visitsby the Network
Control Managerat about 0800 and 0900, no-one else checked or monitored the train
controllerduring her shift

4.4.7. The Commission findst alarming that a person performing asafety-critical function with a

higherthan-usual level of risk was able to become highly stressed and mentally fatigued
without anyone being awar®f, or anticipating this.
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4.4.8.

4.4.9.

4.4.10.

4.4.11.

4.4.12.

4.4.13.

Training and education

Safety issue: Minimal training and education about detecting and managing stress and
fatigue was provided to the train controller (and other train controllerd)efore the incident
even though she was performing aafety-critical function. Further, poor systems existed
within train control at the time of the incidentto detect and manage stress and fatigue in the
workplace.

Train control personnel questioned by the Commission said that they had received little

training and education to help them manage stress and fatigueffectively, or to help them

identify others who might be experiencing these things. Although there appeared to be a

strong focus on procedural accuracy within train control, and an active assessment
programme to monitor t rfaamance, therewas little dvidence ofart e c h n i
equal emphasis on train controllersd physical

This issurprising given the mentally challenging nature of train control and the pressure that
comes with performing asafety-critical function. Train controllers are expected to make
numerous splitsecond decisions on a daily basis, and to get these decisions right at all times.
A momentary lapse of concentration could result in loss of life. For most people, this type of
responsibility woudl be hugely stressful.

It is difficult to say with certainty if and to what extent the train controller would have better
managed her stress at the time of the incident if she had received proper training and
education in these areas beforehand. The effex of stress and pressure on individuals and

their performance vay widely depending on factors such as age, work experience, personality

traits, physical and mental health and attitude. However, proper training and education about
stress and fatigue forpeople performingsafety-critical functions should be mandatory, and

train control should have appropriate systems and protocols in place to monitor and manage
train controllersd6 stress and fatigue | evel s.

Safety actions

On 22 March 2013 KiwiRail informedthe Commission of2 safety actions that it had
implemented:

1 an alerthess management training programme for train controllers before starting-tive-
job training, with orefresher trainingé prov

1 compulsory medical assessments fotrain controllers, including mental and physical
checks.

On 2 July 2013 KiwiRailnformed the Commission of a newnanagerialrole (the train control

manager), whichhad beencreatedin July 201lpar tly i n response to the
into this incident. The Commission undeiands that this new role is specifically responsible

for developing

1 a staff support programmewhich covers stressfatigue managementand staff welbeing
f train controllersd supervisory competencies.
These steps are positig; however, it isstill unclear to the Commission if appropriate systems

have been established to detect and manage stress within train control. If not, these are gaps
that should be addressed.
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Findings

5. Duringt h e t r ai n last lour bf hey $hift she dealt with a greater number of
calls than she haddealt with duringeach of theprevious4 hours of her shift, and she
dealt with a greater number of calls tran she, and other train controllers, ordinarily
had to deal with.

6. The train controller wasstressed, mentally fatigued and operating well below an
optimal levelwhen she made her error.

7. Noone within train control was awar e
mental fatigue, even though she was performing aafety-critical function with a
higherthan-usual level of risk

8. Proper training about managing stress and fatigue was not available to train cont
personnelbefore orat the time of the incident.

9. No proper systems existed at the time of thencident to detect and manage stress
and fatigue in the workplace.

10. KiwiRail has implemented a number of safety actions addresg some aspects of the
safety issuesrelevant to poor stress and fatiguenanagement

4.5, Supervision and support

Safety issueThetrain controller receivedinsufficient support and supervisionduring her shift
even though she wasperforming a safety-critical function with a higherthan-usual level of
risk.

45.1. Despite the high demandsof working a merged deskand the higherthan-usual level of risk
associated with this arrangement, the train controller receivednsufficient support and
supervision during heib-hour shift.

4.5.2. The physical layout of train control meant thater manager,the Network Control Manager
could na see or hear the train controller from his desk Accordingly, in order to monitor her,
he neededtowalktothet r ai n control |l er 6s r oFartherrmtrdetthe end
get an accurate idea of the level of activitwith whichthe train cortroller was dealing at any
particular time, the Network Control Manager needed to go into her room and view than
c o nt r cdmpuger sGreens and train control diagramand listen to her radio calls. This
could not be donefrom his deskor from anywhere else within train contro{see the layout of
train control in Figures 2 and 3, particularly the | ocation of
desk in relation to)the train controllerds roo

45.3. The Network Control Managesaid that his usual apprach for supervising train controllers
was to peer into each train controllés cubicle to get an idea of the level of activity that each
person was managing and to ensure that trains were running smoothly and without incident.
He said that ®metimes his visits would befleeting to avoid distracting the train controllers
whereasat other times he would spend longer with each train controlledin many cases he
said, his approachat the time would dependon what was happening with each train controller
and his own work priorities.

4.5.4. The Network Control Managesaid that on the day of the incidenthe put his head into the
train conteabadbdutt0800 and @300b Both Misits were fleeting. The traincontrol
voice recorder systenshowedthat the train controllerwas busy butcomposedat these times.
Accordingly,there was nothingfor the Network Control Manageto be concerred about at
these times in terms ofbotht he train controll erds pewthor manc
which she was dealing The Network Control Manager did not check the train controller again
during her shift
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4.5.5. The Network Control Manager said that during his 10 years in the role he had never closed a
train control desk or arranged relief for a train controller. dHalso said that if he saw a train
controller struggling with high work demandshis usual approach wouldbe to suggestthat
they take a break. If this had occurred in this case, then tathe very least the train controller
would have had timeto rest and get something to eatand drink. However, neitheropportunity
was available toher because the Network Control Manageiargely left the train controller
alone during her shift. Accordingly, heemained unaware oft he t r ai nneedeantdr ol | er
her increasingy stressedstate during the last hour of her shift.

4.5.6. TheNetwork Control Managernlso said thathe expectedtrain controllersto tell him if there
was a problem and to ask for help. The Manager Network Operationalso saidthis, saying
that if the train controller had had concerns about her workload she should have said so
either before or during her shift. The train controller, however, said that she did not feel
comfortable doing this, partly because she believed that the res was final and, therefore,
not subject to discussion, and partly because shthought that her concerns might not be
acted on Accordingly, she remained silent.

4.5.7. The Commission acceptthat people must take responsibility for their owrwellbeing andthat
they cannot abdicate this responsibilityentirely to their managers Accordingly, thetrain
controller could have told the Network Control Managethat she was anxious about her shift
as soon as she became aware of,iand she could haveasked for helpduring her shiftwhen
her workload was high In both cases,however,she chose not to (at leasdeliberatelyin the
first case andmore likelywithout thinkingin the secondcase because she was too bugy

45.8. However,an employer has a responsibility to fost a workplace culture that enables its
employees tofeel comfortable about speaking up and asking for helwithout fear of ridiale
or reprimand, particularly if that employer is in the business of performing safety-critical
function. Comments from thetrain controller and other train control personneivhom the
Commission questionedsuggesed that there may have been an unspoken understanding
within train control at the time of the incident that train control pergmel were expected to get
on with theirjobs and sort out their own problems.

Findings

11. The train controller received no support andhinimal supervision during her5-hour
shift, despite the high demandsof working a merged desk and thénigherthan-usual
level of risk associated with this aangement.

12. The lack of proper supervision meant that rone within train control was awaref the
train contr ol | e mdeasingystregsédcsiatd in then ldst howe of hel
shift.

4.6. Rest breaks

Safety issue:Train control protocols requiredrain controllers to work their shifs without any
certainty of reasonablebreaks.

46.1. Previous discussions in this report have tal ke

meant that she was unable to have a break, get something to eat and drink agd to the
toilet during her Shour shift. This discussion needs to be placed in context.
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4.6.2.

4.6.3.

4.6.4.

4.6.5.

4.6.6.

4.6.7.

4.6.8.

KiwiRail told the Commission that astandard train controller shift was8 hours Monday to
Friday,although in this casethe train controller was required to work &-hour shift so that she
could attend a training session at the end of her shiftSome weekend shifts wereostered for
12 hours. KiwiRailalso told the Commissionthat standard protocol within train control was
not to provide train controllers with sch@uled breaks within their shifts because of the need
for them to be near their desks at all times to hear and respond to call$n particular KiwiRail
said:

Train control required train controllers to work their shift without scheduled breaks: but has a
practice of regular informal breaks and interactions including food breaks for which a kitchenette
is provided.

This meant thatmeal, toilet and rest breakswere to be taken as and whenopportunities
arose, essentially during quiet pericgl In many caseghen, train controllers would eat at their
desks and have rest and toilet breaks as and when their workloads allowed them to.

KiwiRail also told the Commission that train controllers preferred this approach, which had
been confirmed through their collecti® employment bargaining negotiations. Indeed, at least
2 train controllerswith whomthe Commission spoke said that they did not mind working their
shifts without scheduled breaks. In addition, the Commission madenquiries of the Accident
Investigation Board in Norway and Australian Rail Track Corporatidimited®. Both
organisations confirmed a similar arrangement where train controller shifts were 8 hours,
without scheduled breaks.

Notwithstanding this, there are obvious risks with people who perforsafety-critical functions
working long hours withoutiny certainly of reasonabldreaks, particularly if the work required
is complex and mentally demandingsuch as train control. The fact that someone else may be
doing the same thing or that employeesral their union may like what is being donés not a
good reason for continuing an arrangement involving safety-critical function that may give
rise to significant risks, particularly if these risks are not properly identified and managed.
There is a wedth of cases in which longand irregular working hours have contributed to
people making errorsand that have been associated with a range of physical and mental
health and injury risks (International Labour Qanisation, 2011). Five hours (and certainl\
or 12 hours) withoutany certainty of a reasonabldreak is a long time to expect a person to
remain fully alert and in peak mental form.

Further, Ki wi Railds policy that restieshriseeaks s
fails to take account ofthe doverworkedor extremely busytrain controllers that is, the train

controller whose workload is so high thahey are unable to leave their desk. This was the

case here. The fact that the train controller could not leave her room to get somethiongeat

and drink or to go to the toilet during her %hour shift because of her workloadwas
unacceptable. Not only was this unsafe for the train controller because of the potential

effects on her mental and physical wellbeingt was also potentially unsafe for those relying on

her to perform hersafety-critical function without error.

As a rough comparison, the Commission asked Airways New Zealand to confirm the breaks
provided to air traffic controllers. Air traffic contrats with radar dutieshad breaks every 2
hours, air traffic control planners every 2.5 hours and international air traffic controllers every
3 hours. The general rationale for these breaks was largely to minimise the effects of fatigue
(e.g. mental fatigee and eye fatigue for those looking at radar screens for long periods of
time).

The Commi ssion does not a c cregh breakts hwhetre itKtrawi Ra i | &
controllers work & or 12-hour shifts without certainty ofreasonablebreaks, is safed certainly

not without proper processes in place to manage and mitigateroperly the risks of this

approach, such as fatigue and stress.Thisis a significant safety issue that must be properly

assessed and managed.

Australian Rail Track Corporatiohimited is responsiblefor the management ofmore than8500 route kilometres of standard
gauge interstate track in South Australia, Victoria, Western Australia, Queensland and New South Wiledso manages the
Hunter Valley coal rail network, and other regional rail links, in New South Wales.
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4.7.

4.7.1.

4.7.2.

4.7.3.

4.7.4.

4.7.5.

Findings

13. Train control protocols regired train controllers to work their shif without
scheduled breaks. Meal, toilet and rest breaks were to be taken as and whi
workloadspermitted.

14. The train controllerbelieved that shecould not leave her room during her Hour
shift because of her high workload. Accordingly, shdid not have a rest, get
something to eat or drink or go to the toilet during her shift. Not only was this unse
for the train controller because of the potetial effects on her mental and physical
wellbeing it was also unsafe for those relying on her judgement.

15. Ki wi Rail s approach to rest b r dauk shifts
without any certainty ofbreaks, is not safed certainly not without proper processes
in place to manage and mitigateproperly the risks of this approach such as fatigug
and stress. This is a significant safety issue that must be properly assessed ¢
managed.

Planningand co-ordination oftrack infrastructure activity

Safety issues: Poor planning andco-ordination of track infrastructure activities unnecessarily
exacerbated the complexity of the train
controllers are responsible for co-ordinating and managing high volumes of routine and
unplanned track infrastructureactivities. This increass the complexity of their role. In these
situations, mistakes @n occur.

Train control personnel questioned by the Commissiosaid that about 50% to 80% oftheir
calls on a typical weekdaycould involveroutine repair, maintenance and inspectiomctivities.
Most of these, they said, couldalso be unplanned that is, infrastructure personnelcalling
train control dout of the blued asking to occupy sectios of rail track at any given time. Often,
they said, track staff could be insistentthereby putting pressure on train controllers tissue
them with track occupation authorisations

On the day of the incidenthe train control vdce recording showed thathe train controller
handled 79 calls from infrastructure personnelrequesting track occupatios for routine track
maintenance and inspection tasksin the Otira/Rolleston section and the West Coastarea.

None of these requests hd been preplanned with train controlexcept for the trip involving
the track engineer. In addition, the train controllerhandled 6 calls from the West Coastarea

for routine ontrack maintenance and inspection activities. That made 85 calls for routine
work (out of a total of 224 calls) which were for unplanned work

Rather than declining those callsthereby taking some pressure off heself, the train controller
dealt with all of them as and when they came in.This wasstandard practice within train
control. The train controllebelievedthat this was expected of her and other train controllers.

By extrapolating the figure of 85 calls (taking into account a shortenedh®ur shift instead of
the usual 8hour shift), the Commissionroughly estimatesthat in excess of 500 callsfor

contr

routine and unplanned track occupations could be made across all 10 train control desks on

any given weekday. If even remotely accurathjs number is significant

KiwiRail submitted that train controllers could decline track occupation authorisations during
busy work periods. However, Was unclear to the Commission how a train controllevas
expected to exercise this authority.Train controllers are notfully trained in schedulirg and
prioritising infrastructure repais and maintenance They are notprivy to decisions and
information aboutwhich repair and maintenance tasksare high priorities andwhich are not
Accordingly,even though they may haveahe authority to decline trak occupations, train
controllers are unlikelyto know if their decisiorns will affect the safety and efficiency of the
railway infrastructure thatis to be inspected, repairedand maintained.

Final report11-102 | Page 21



4.7.6. KiwiRail alsosubmitted that a core requirement of any train controllewas to prioritise their
workload issues irrespective of whether deskwere merged or not. KiwiRail said

In all railways, and most infrastructures for that matter, the management of the interface

between irfrastructure maintenance and real time operations is an inherent function that
requires command and control . It is not val i d
pressured on the controller.

4.7.7. The Commission accepts that a core function of train contris to manage the interface
between infrastructure maintenance and redime train operations. It also accepts that every
person, no matter what organisation they are with and no matter what role they perform, must
prioritise their work demands.Howeve , Ki wi Rai | 86s comment &thami ss a
train controllers performthe safety-critical role of managing the safe movement of rail traffic
across the entire national rail network.lt is concerning then that they are alsexpectedto co-
ordinate and manage a high volume of routine and unplannddack infrastructure activities on
an adhoc basis The more of this work thatispr@ | anned b yinfrastruetireRaad | 06 s
Engineering team, the easier it will be for the train controllers to managhe interface
between infrastructure maintenance and redime operations.

4.7.8. Interms of thisincidentth e t r ai n workloadon thé dag af thesincidentwould have
been lessdemanding it

9 proper processes had been in placat the time of the incidentto better coordinate and
manage track infrastructure activityto ensure, for example, thatthe train controller only
received track occupation requests fopriority, planned tasksonly

1 the train controller had known that she had the ability to decline track occupation
requests for routinemaintenance tasks

4.7.9.  Whether or not this would have been enough to prevettite train controllermakingthe error is
unknown; however, at the very least itvould have decreased the likelihood of her doing so

4.7.10. Finally,the train controller referred to asarcastic comment made by a track inspectoshortly

before the incident, which unsettled her. Given the critical and complex role that train
controllers perform,it is important that people who contact train control conduct themselves

in a way that does not distract train controller KiwiRail has operating protocols for
communications to train control and standard radio phraseology, which require
communications b be clear, concise and focused Casual conversation superfluous
information and unnecessary comments are ngtermitted. It is important that KiwiRail has
properprotocolsin placetomoni t or peopl eds compliance with t

Safety actiors

4.7.11. During the course of this inquinKiwiRail created a new positiomwithin its infrastructure and
engineeringdivision with responsibilityfor developing and implementing a system tmtegrate
track occupationsbetter with the running of trains. This is a msitive step, particularly if the
new system is operational and track infrastructure activity is better coordinated and
managed. The Commissiorwould welcome comment from KiwiRail on the status and
effectivenessof this safety action, particularly in terms ofvhether or not it has reducedor is
reducing, the number of calls to train controllers for unpredicted track occupation
authorisations.

6 Rail Opeating Rules and Procedures: Section 12: Radio Communications. Ontreégfk June 2008.
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4.7.12.

4.7.13.

4.7.14.

4.7.15.

On 22 March 2013 KiwiRail informed the Commission thatutasin the early stages of moving

the fortnightly co-ordination of train control rosters to a single notrain-controller co-ordinator.

This person will use a dedicated computerised application that will provide improved
monitoring and reporting of all roster arrangments. This safety ation is also positive,
provided that this personds r ¢dne proper grocesges pons i
are in place to requirethem (or whamever the appropriate person is) to assesgroperly (from

a risk management perspctive) theimpacscof any changes waorkloadarmli n c on
on train control generally.

On 27 March 2013 KiwiRail informed the Commission about Train Control Instruction A028
(dated 11 October 2012) entitledTrain Contrder Workload Management This instruction
confirmed (among other things) that train controllercould decline requests, prioritise calls
and not respond to lowpriority calls or tasks if theywere dealing with highesthan-usual
workloads. This safety action is promisinghowe\er, Instruction A028 does not make it clear
how train controllers are expected to knowwhich routine track infrastructure activities to
prioritise or decline without proper guidelinesnd scheduling plansavailable to them. For
example, given that train ontrollers are notfully trained in scheduling or in infrastructure
repair and maintenance, and given that they are not privy to decisions and information about
which activities are high priority or not, how are they expected to prioritise routine
maintenance or inspectionsproperlyunder Instruction A028?

On 2 July 2013 KiwiRail informed the Commission afnational business improvement project
that it had initiated in 2010 to move the prioritisation, planning and scheduling of
infrastructure activity to an electronic system called a IBM Maximo platform. KiwiRalil
confirmed that the roll-out of this systemhad begun in June 2013 following a series of pilots,
which showed that unplanned track infrastructure activities could be reduced to less than half
their former leves.

KiwiRail also noted the introduction of a series of measures to improve safety and gwotivity
by reducing the amount of work undertaken where trains and track infrastructuestivities
occur. The first triad of these measures were commnced on the East Coast Main Trunk
during early 2013, with a further trial on the Midland andStillwater/Ngakawau Lines during
July 2013.

Findings

16. The tain controller had to deal with a high volume of routine and unplannecdack
infrastructure activities during her shift. The poor planningnd co-ordination of
these activities unnecessarily exacerbated the complexity of her work.

17. Train controllers generally, have to deal with a high volume of roube and
unplanned track infrastructure activities in addition to managing the flow of rai
traffic. This increase the complexity of their roleby requiring them to manage ang
co-ordinate large volumes of unknown and unplanned work. In these
circumstances, mistakes can occur.

18. KiwiRail has implementd a number of safety actions to address the risk
associated with train controllers cerdinating and managing the interface betweel
infrastructure activities and rail movements.
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4.8.

4.8.1.

4.8.2.

4.8.3.

4.8.4.

4.8.5.

Knowing whererail vehiclesare on the rail network

Safety issue:A large number of rail movements and track activities arenot electronically
visible to train control at any given time.

In New Zealand, about40% of the controllednetwork is configured with one of 4 types of
automatic signalling system Trains operating within automatic signalling systenase for the
most part displayed on train controller$d mimic screers. The other 60%o0f the controlled
network is track warrant control territory colloquially referred to asodark territoryd. Trains

operating in track warrant control territory are not electronically visible to train controllers.

Other rail vehicles such asi-rail vehicles are not electronically visible to train controllers
anywhere on the controlled network.

The Midland Line, whichincludes the Otira/Rollestonsection, is also the only line in New
Zealand that operates singldine automatic signalling one of the 4 types of automatic
signalling Alongthis line are 15 crossing stations As a train passes through 4 of these
stations, signalks are triggered andrelayed back to train control These signalk appearon a
mimic screen that the train controller can see, thereby telling the train controllerwhich
crossing statiors the train has passed. Apart from when a train passes one of thesd
stations, the trainis not electronically visible to train control.

Accordingly, a train controller will only know the approximate location of a train on Milland
Line byrelying on their paperbased train control diagram the issue of running authorities
and compulsory radio calls from train driversThis system relig heavily on train controlles
havinga high degree of situational awareness and excellent memies. It also relies on train
controllers accuratelyrecordingtrainséprogresson train control diagrans, and on train drivers
and other track users complying with the terms of theirunning authorities and track
occupations

A train controllerds |job woul mdprobed, if allarains and ,

hi-rail vehicles on the controlled rail network were electronically visible to them at all times.

Since this incident KiwiRail has developed a system that shows train controllers the locaton
of all trains over 95% of its conblled network with a reasonable level of accuracy. The
system, known asdGeVI$, uses global positioning system technologyA project to provide
visibility for hirail vehicles through the same system is nearing completion.

If the train controller in this case hachad access tothe GeVIS systenand couldhave seen at
a glance, all train movements along th@®tira/Rolleston section in real time, and if she had
glanced at the screen before issuing the track occupation authorisan to the track engineer,
she would have seen that the loaded coal train had not yet passed Staircase.

Findings

19. Singleline automatic signalling, by itself, did not directly contribute to the inciden
Rather, it was more a factor that increasedthe o mp | exi ty of t
job on the day of the incident. Given this, the signalling system should have be
properly examined as part of a wider risk assessment of the merger.

20. A train controllerés job would be e
trains and hiail vehicles on the controlled rail network were electronically visib
to train control at all times. That way, they could see at a glance all raghide
movements on a particular track at any given timeSince this incident, KiwiRai
has introduced a system that makes all trains on 95% of its controlled netwo
electronically visible to train controllers.
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5. Findings

Risk management approach to assessing and managingsafety-critical function

5.1. Train control is asafety-critical function on whichpeople depend for their wellbeing A mistake
by a train controller could result in loss of life and/or significant damage to properayd/or
the environment.

5.2. Merging theOtira/Rollestonsection and the West Coasarea created a higherthan-usual level
of risk for train controlbecause itresulted in 2 normally busy lines having to be managed by
one train controllet

5.3. KiwiRail did not properly assess the implications of merging the Otira/Rollestsection and
the West Coastarea during the daytime. Accordingly, it did not recognise the neefor
appropriate arrangements to be put in place to manage the risks associated with this merged
desk arrangement.

5.4. A merged desk arrangement duringaytime was a change to the normal rostethat should
have been assessed. Appropriate measures should alkave been put in place to mitigate or
control the risks arising from this change.

Stress and mental fatigue
5.5. During the train control | er Ogeatéraumiberofcalls thanof her
she had dealt with during each of the previous #ours of her shift, and she dealt with a

greaternumber of calls than she, and other train controllers, ordinarily had to deal with.

5.6. The train controller was stressed, mentally fatigued and operating well below an optimal level
when she made her error.

5.7. Noone within train control was aware of t he t
fatigue, even though she was performing a&afety-critical function with a higherthan-usual
level of risk.

5.8. Proper training about managing stress and fatigue was not dlable to train control personnel

before or at the time of the incident.

5.9. No proper systems existed at the time of the incident to detect and manage stress and fatigue
in the workplace.

5.10. KiwiRail has implemented a number of safety actions addressing some asjs of the safety
issues relevant to poor stress and fatiguemanagement

Supervision and support
5.11. The train controller received no support and minimal supervision during hembur shift,
despite the high demands of working a merged desk and thégherthan-usual level of risk

associated with this arrangement.

5.12. The lack of proper supervision meant that rone within train control was aware of the train
controll er&s wor klystressed statedn the kst hour of ber ghift.s i n g
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Rest breaks

5.13.  Train control protocols required train controllers to work their shéftvithout scheduled breaks.
Meal, toilet and rest breaks were to be taken as and when workloads permitted.

5.14. The train controller believed that she could not leave her room during heh8ur shift because
of her high workload. Accordingly, she did not have a rest, get something to eat or drink or go
to the toilet during her shift. Not only was this unsafe for the train controller because of the
potential effects on her mental and physichwellbeing it was also unsafe for those relying on
her judgement.

5.15. Ki wi Railds approach to rest b rheua $hifts,withatthany e it s
certainty of breaks, is not safed certainly not without proper processes in place to manage
and mitigate properly the risks of this approach such as fatigue and stress. This is a
significant safety issue that must be properly assessed and managed.

Planning andco-ordination of track infrastructure activity

5.16. The train controller had to deal with ahigh volume of routine and unplanned track
infrastructure activities during her shift. The poor planning anco-ordination of these
activities unnecessarily exacerbated the complexity of her work.

5.17. Train controllers, generally, have to deal with a highlume of routine and unplanned track
infrastructure activities in addition to managing the flow of rail traffic. This increases the
complexity of their role by requiring them to manage ando-ordinate large volumes of
unknownand unplanned work. In thesecircumstances, mistakes can occur.

5.18. KiwiRail has implemented a number of safety actions to address the risks associated with
train controllers coordinating and managing the interface between infrastructure activities
and rail movements.

Knowing whererail vehiclesare on the rail network

5.19. Singleline automatic signalling, by itself, did not directly contribute to the incident. Rather, it
was more a factor that increased the complexit
incident. Given thisthe signalling system should have been properly examined as part of a
wider risk assessment of the merger.

5.20. A train controllerdéds job would be easier, and
hi-rail vehicles on the controlled rail network werelectronically visible to train controht all
times. That way, they could see at a glance all raithicle movements on a particular track at
any given time. Since this incident, KiwiRail has introduced a system that makes all trains on
95% of its contolled network electronically visible to train controllers.
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Keylessons

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

An organisation that performs asafety-critical function must haveeffective risk management
systemsin place. The responsibilities of everyone involved in managing and implementing
these systems must beclearly defined andwell understood.

Any changes to asafety-critical function that are likely to increase its risk profilemust be
properlyrisk assessedand managed

Persons who perfornsafety-critical functions must be properly supervised and supported.

An organisation that performs aafety-critical function should foster aworkplace culture that
encourages itspeople to ask for helpand to supportone another.

Train controllers must be given adequate breaks during their shifts to eat and rest.
An organisation thatperforms a safety-critical function should have proper systems in place to
detect and manage $ress and fatigue in the workplace, including appropate training and

education.

Persons who perform safety-critical functions must not be unduly burderd by routine
activities or distractedby unplanned activities.

People who contact train control must conduct themselves in a way that does not distract train

controllers. Their communication must be clearconcise and professional They should not
say more than is required
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Safety actions

7.1.

7.1.1.

7.1.2.

7.2.

7.2.1.

7.2.2.

7.2.3.

7.2.4.

7.2.5.

7.2.6.

7.2.7.

General

The incident occured more than 2years ago. Since then KiwiRail has implemented a number
of safety actions to address some of the safety issues (or parts of the safety issues) identified
in this report. These are listed below.

The Commission classifiesafety actionsby 2 types

(@) safetyactionstaken by the regulator or an operator to address safety issues identified
by the Commissionduring an inquirythat would otherwise result in the Commission
issuing arecommendation

(b) safetyactions taken 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

On 13 April 2011 KiwiRail issued a Safety Briefing to train cootrpersonnel about track
occupancy accuracy (see Appendix 2). ThBriefing provided guidelines to help train
controllers ensurethat track occupation authorisationsvere accurate and clear.

On 18 June 2012 KiwiRailinformed the Commissionthat the train control radio computer
system had been upgraded with an option for train controllers to use a keybodmdiated
opush to talkdfunction in addition to the standard foot pedal option.

On 22 March 2013 KiwiRail informed the Commission that train controlemwere being
provided with alertness management training before starting dhe4job training, and
biennially after that. Ithad also introduced compulsory medical assessments for all train
controllers on 1 April 2012, including mental and physical checks.

On 22 March 2013 KiwiRaiinformed the Commissiorthat it wasin the early stages of moving
the fortnightly co-ordination of train control rosters to a single no#rain-controller co-ordinator.
This person will usea dedicated computerised application that will provide improved
monitoring and reporting ofll roster arrangements

On 22 March 2013 KiwiRailinformed the Commissionthat it had issued Train Control
Instruction A028 (dated 11 October 2012) concerning train control workload management.
This instruction confirned (among other things) that train controllergould decline requests,
prioritise calls and not respond to lowpriority calls or tasks if theywere dealing with higher
than-usual workloads(see Appendix 3)

On 2 July 2013 KiwiRail informed the Commission &fnew roles within train controthat had
been established, in part, because of this incident, i.e. theam control manager and the
roster coordinator.

On 4 September 2013 KiwiRail informed the Commission that all trains are now electronically
visible to train controllers through a system calle@GeVMS3 A project to provide visibility for hi
rail vehiclesthrough the same system is nearing completion.
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Recommendations

8.1.

8.1.1.

8.1.2.

8.1.3.

8.1.4.

8.2.

8.2.1.

8.2.2.

8.2.3.

8.2.4.

General

The Commission may issue, or give notice, 0décommendations to any person or organisation
that it considers the most appropriate to address the identified safety issues, depending o
whether these safety issues are applicable to a single operator only or to the wider transport

sector.

In this casethe Commissionmakes four recommendations tothe Chief Executive of KiwiRalil
KiwiRail is the appropriate organisation to addresthe safety issuesaddressed n these
recommendations asthe issues arose from the operations of one ofts business unit (train

control).

The finalrecommendationis madeto the Chief Executive of the RITransport Agency.The NZ
Transport Agency hasarious powersunder the Railways Act 2005 tanonitor and ensure ralil
participantsOperformance and compliance The Commission therefore,recommends that the
NZ Transport Agencyexercise all appropriate powers to ensure that KiwiRail is taking all
appropriate steps to implemenits recommendations

In the interests of transport safety it is important that these recommendations are
implemented without delayto help preventsimilar accidents or incidents occurring in the

future.

Recommendationl

Astandard arrangement where one train controller manages one train control area habigh
risk profile simply because of the nature of the role (i.e. it is safetycritical function). A
change to this standard arrangement (no matter how small) will, in many cases, present new

and at times additional risks, which must be properly assessed and managed.

On the day of the incident, a change to the standard train control arrangement saw airtra
controller controlling one and a half train control area@.e. the Otira/Rollestonsection and the
West Coastarea). This arrangement had &igherthan-usual level of risk becauseit affected a
busy rail line that operateda singleline automatic sigralling system The arrangement was
also to apply on a weekday when rail activity was normally busy.

Evidence reviewed by the Commissioindicated that train control managementdid not
properly assess the implications of merging the Otira/Rolleston section and the West Coast
area. Accordingly, idid not recognise the need for appropriate arrangements to be put in
place to manage the risks associated witthis arrangement.

As a result, a train controller wasargelyleft alone for5 hoursto control this mergedarea with
minimal supervision and support.Evidence shows that towards the end of her shift the train
controller was stressed and mentally fatiguedNo-one within train control was aware of this or
the train control | er mgshis periad thattheotraik dordraller made ant
error, which resulted in the incident.

The Commission recommends that th€hief Executive of KiwiRaknsure that train control

management has

1

appropriate risk management protocols in placeto assess and manage all risks
associated with the train control function(including risks associated withmerging train
control desks, and that all relevanttrain control personnelare aware of these protocols

and comply withthem

appropriate proceduresin place to provide himand the Board of KiwiRailvith assurance
that train control is exercising an appropriate risk management approach to its

operations.(013/13)
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8.3.

8.3.1.

8.3.2.

8.4.

8.4.1.

8.4.2.

8.4.3.

Recommendation2

Evidence reviewed by the Commissi@howed that at the time of the incident

i train contr ol & seemed tokvalue dhose who wpetated irdependently
and with minimal supervision

i minimal training and education about detecting and managing stress and fatiginad
been provided to train controlkers, notwithstanding the safety-critical function that they
were performing

i poor systems existed within train control to detect and manage stress and fatigue in the
workplace

i the standard protocol within train control was taot provide train controllers vith any
certainty of reasonablebreaks during their shifts

KiwiRail has implemented safety actions t@nsure that train controllers receive alertness
management training and medical assessments However, the Commission is not convinced
that these safety actions fully address the safety issus that it has identified regarding
workplace culture training and education

The Commission recommends that the Chief Executive of KiwiResure that train control
managementhas appropriate arrangements in place to

1 detect and manage stress and fatigue, including appropriate training and education

i remind train controllers about the importance of eating properly and regularly during
their shifts

i provide train controllers withcertainty ofreasonablebreaks during ther shifts. (014/13)
Recommendation 3

Evidence reviewed by the Commission shed/that train controllers often had to deal with a
high volume of routine and unplannedrack infrastructure activites (e.g. track inspections and
maintenance) in addition to managing themovement of rail traffic. This could increase the

complexity of their roleby requiring them to manage and co-ordinate large volumes of
unknownand unpredicted work. In these circumstances, mistakesould occur.

People whoperform safety-critical functions should not be unduly distracted or burdened by
routine and unplannedtrack infrastructure activites.

KiwiRail has implemented safety actions to trio better co-ordinate routine and unplanned
infrastructure activiies with the movement of rail traffic. However, the Commission is not
convinced that thesefully addressthe safety issuethat it has identified relatingto routine and
unplannedtrack infrastructure activites.

The Commission recommends that the Chief Exeowg¢ of KiwiRailensure that appropriate
protocols and/or arrangements are in place, and are being applied,to manage and co-
ordinate routine and unplanned track infrastructure activiies properly, so that train
controllers are able to perform their safetycritical function without becoming unduly
distracted or burdened (015/13)
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8.5.

8.5.1.

8.5.2.

8.5.3.

8.5.4.

8.5.5.

8.6.

8.6.1.

8.6.2.

Recommendation 4

At the time of this incidenttrains were electronically visible to train controllersn only 40%of
the New Zealandcontrolled rail network. Other rail vehicles, such asi-rail vehicles, were not
electronically visible on any of the controlled rail networkThis made it challenging for train
controllers to determine the exact locatios of rail movements and track activities on the
network inall cases. The best theyauld do was to determine the most likely locatios using

a range of mechanisms, including a train control diagram, mimic screens, information from
the electronic train register, compulsory radio calls and th@ead backd of communications.
For the most part, these mechanisms wodd well.

However,rail vehicles not being electronically visiblevill always present a challenge to train
controllers, who must interpret, analyse and understand information This makes their jols
complex and demanding. High reliance on human input means that there will always be a risk
of human error.

Since this incident global positioring systemtechnologyhas becomeavailable thatwill enable
train controllers to seetrain movements across 95% of theontrolled network in real time with
a reasonable level of accuracy. KiwiRailtends to extendthis technology to other rail vehicles
as well

If the train controller in this case hadad access to this technology and coultiave seen at a
glance, all train movements along the Otira/Rollestosection in real time, and if she had
glanced at the screen before issuing the track occupation authorisation to the track engineer,
she would have seen that the loaded coal train had not yet pass$ Staircase.

The Commission recommends that the Chief Executive of KiwiRalil take all appropriate steps
to ensure that all rail vehicles travelling on the controlled rail network are electronically visible
to train control. (016/13)

On 14 October 2013, KiwRail responded:

Recommendations 013/13, 014/13, 015/13 and 016/13 made to the Chief
Executive of KiwiRail are acceptedRecommendation 017/13 directed to the Chief
Executive of the NZ Transport Agency is note&iwiRail will begin discussions with
the NZ Transport Agency on the strategies to implement these recommendations
upon release of this report. Details on these strategies along with projected
timeframes for implementation will be advised to the Commission.

Recommendations

The Commission has madel recommendations to the Chief Executive of KiwiRathat he
ensure that

1 appropriate risk management protocols are in place to assess and manage risks
associated with train contrgland to ensure that these protocols are followed

9 appropriate arrangements are in place to detect and manage stress, to remind train
controllers about the importance of eating properly and regularly during their shifts, and to
provide train controllers with proper and regular rest breaks during their skift

9 appropriate protocds are in place and are being applied to manage ando-ordinate
routine and unplanned track infrastructure activiéis properly

1 appropriate steps are being taken to ensure that rail vehicles on the controlled rail
network are electronicdly visible to train control.

It is important that KiwiRailaddress these recommendations, which are aimed at addressing
the safety issues examined in this reportThe NZ Transport Agency hagrious powersunder
the Railways Act 2005 to monitor and ensur i wi Rarforinange and compliance.

The Commission recommends that the Chief Executive of the NZ Transport Agdaake all
appropriate steps to ensure thaKiwiRailaddresses theabove recommendations(017/13)
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8.6.3.  On 11 October 2013, the NZ Transport Agey responded:

Recommendations 013/13, 014/13, 015/13 and 016/13 that the Commission
have directed to KiwiRail are noted.Recommendation017/13 made to the Chief
Executive of the NZ Transport Agency is accepted. Discussion on it will beateiti
on the publication of the final report. These discussions will include a projected
timeframe for implementation. This will be advised to TAIC in due course.
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