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Notes about Commission reports
Korero tapiri ki nga purongo o te Komihana

Citations and referencing

The citations section of this report lists public documents. Documents unavailable to the
public (that is, not discoverable under the Official Information Act 1982) are referenced in
footnotes. Information derived from interviews during the Commission’s inquiry into the
occurrence is used without attribution.

Photographs, diagrams, pictures

The Commission owns the photographs, diagrams and pictures in this report unless
otherwise specified.

Verbal probability expressions
For clarity, the Commission uses standardised terminology where possible.

One example of this standardisation is the terminology used to describe the degree of
probability (or likelihood) that an event happened or a condition existed in support of a
hypothesis. The Commission has adopted this terminology from the Intergovernmental Panel
on Climate Change and Australian Transport Safety Bureau models. The Commission chose
these models because of their simplicity, usability and international use. The Commission
considers these models reflect its functions. These functions include making findings and
issuing recommendations based on a wide range of evidence, whether or not that evidence
would be admissible in a court of law.

Terminology Likelihood Equivalent terms
Virtually certain > 99% probability of occurrence Almost certain

Very likely > 90% probability Highly likely, very probable
Likely > 66% probability Probable

About as likely as not 33% to 66% probability More or less likely

Unlikely < 33% probability Improbable

Very unlikely < 10% probability Highly unlikely
Exceptionally unlikely < 1% probability

Page ii | Final Report RO-2021-105



Figure 1: Shunt locomotive DSJ4004
(Credit: Google)
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Figure 2: Location of incident
(Credit: Toitu Te Whenua Land Information New Zealand)
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1 Executive summary

Tuhinga whakarapopoto

What happened

1.1

At approximately 1530 on 1 September 2021, a shunt locomotive at the Picton freight
yard was in the process of relocating a single wagon.

1.2 The shunt locomotive was being operated by remote control, with the operator using a
remote-control pack attached by a harness to their chest.

1.3 The remote-controlled shunt locomotive and single attached wagon travelled onto the
rail linkspan before entering the harbour at the Picton ferry terminal. It was an
unintended shunting movement. At the time of the incident there was no ferry berthed
at the wharf and the rail linkspan was not in use.

14 There were no injuries caused by this incident.

Why it happened

1.5 The Transport Accident Investigation Commission (the Commission) found that the
unplanned and unintended remote-controlled movement of the shunt locomotive
resulted in it travelling over the rail linkspan and into the harbour.

1.6 The Commission found that there was no single factor that led to this incident. Instead,

it is very likely that a combination of factors contributed to the unintended
movement:

e the remote-control operator was working independently when the incident
occurred, when usually they worked as one of a team

e when the rail linkspan was not in use it was not protected from rail movements

¢ KiwiRail's rules were silent on when an operator should deactivate a remote-
control operator’s pack to prevent unintended movements.

What we can learn

1.7

1.8

1.9

Shunting rail vehicles is a safety-critical task. The post-certification support process is a
vital component for newly trained staff to receive regular feedback and support on
their performance.

Those in a two-person shunt team should, where possible, maintain visual contact to
help mitigate shunting risks.

Periods of busy activity, even if they are not cognitively demanding, can present
challenges. Organisations should be mindful of such challenges and ensure workers are
well equipped with strategies to manage workflow, and have measures in place to
ensure workers are able to remain focused on safety-critical tasks.
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Who may benefit

1.10 Rail operators and operational staff involved in shunting procedures may benefit from
the key lessons in this report.

1.11 Any organisations with workers who experience periods of busy activity that include
safety-critical tasks may also benefit from this report.
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2 Factual information
Parongo pono

West rail yard, Picton

2.1 The Picton freight yard facility and rail linkspan’ structure are strategic assets in
connecting State Highway 1 and the North Island Main Trunk to the South Island. It is a
vital part of New Zealand's transport and tourism infrastructure.

2.2 The west rail yard at Picton consists of seven designated railway tracks (see Figure 3),
also referred to as ‘roads’ in rail terminology.

2.3 Roads 1to 6 are used for general shunting® and road 19 is used for storing surplus rail
wagons®.

2.4  Freight trains enter the yard on the main north line from the south. The port and rail
linkspan are situated at the north end of the yard.

— [ ani v
,

-~ d ‘ container transfer terminal

= west rail yard
~..| roads1to6 + 19

Figure 3: West rail yard, Picton

Narrative

2.5 At 0600*on 1 September 2021, a two-person shunt team consisting of a remote-
control operator (RCO) and a rail operator (RO) commenced duty at the Waitohi Picton
KiwiRail freight depot.

2.6 The RCO was issued with an Arataki 1 remote-control pack® (see Figures 4 and 8) and
configured shunt locomotive® DSJ4004 (the shunt locomotive) for remote operations.

2.7  Due to rail ferry scheduling disruptions, the shunt team was informed by the acting
team leader that the day’s tasks would likely differ from those normally expected.

T A rail or road bridge connecting a ship to the shore, used for loading and discharging rail and road vehicles.
2 The movement of one or more rail vehicles by means of pulling or pushing.

3 Railway vehicles used for transporting goods and equipment.

4 Times in this report are in New Zealand Standard Time and expressed in the 24-hour mode.

> A system that sent operating commands using a radio link between the RCO and the locomotive.

6 A locomotive used solely for the movement of vehicles in a yard or terminal.
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2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

At 0605 all the prescribed checks on the shunt locomotive had been completed,
including a mandatory brake test.

Between approximately 1100 and 1300 the shunt team was able to take the second
break of the shift. Before stopping work the RCO secured the shunt locomotive by
chocking its wheels, shutting it down and deactivating the remote-control pack.

Figure 4: RCO with Arataki 1 remote-control pack in harness

During the course of the morning KiwiRail operations advised the Picton acting team
leader that the rail ferry Aratere would be arriving that evening. On completion of their
break the shunt team began preparing for the vessel’s arrival.

After completing a shunting movement, the RCO stopped the shunt locomotive at the
north end of west 4 road and waited for the arrival of KiwiRail Train 736 (Train 736).

The RO, who had been working with the RCO, left the RCO and relocated to the south
end of the yard in preparation for the arrival of Train 736. The RO remained at the
south end of the yard to couple two freight locomotives to a freight train while the
RCO carried out their tasks at the north end of the yard.

At 1520 Train 736 arrived in the Picton yard. The acting team leader contacted the RCO
using an ultra-high frequency (UHF) radio and instructed the RCO to find a refrigerated
wagon that was part of Train 736.

The RCO positioned themselves on board the shunt locomotive and commenced
moving it along west 4 road adjacent to Train 736. Unable to locate the refrigerated
wagon, the RCO stopped the shunt locomotive before reversing north to locate the
head wagon’, IH7430, instead. The head wagon was on west 2 road and was carrying
two empty hazardous goods containers and needed to be taken to the container
transfer terminal (CTT)? (see Figure 7, pictures 1-2).

On arrival at west 2 road, the RCO connected the shunt locomotive to the head wagon.

7 The first wagon at the locomotive end of the rake.
8 The location where workers transferred containers between road vehicles and rail wagons.
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2.16 Initially the RCO was going to take the head wagon from west 2 road to the CTT along
west 4 road, but after entering west 4 road the RCO stopped the shunt locomotive and
decided it would be quicker to move to the CTT along west 6 road (see Figure 7,
picture 3).

2.17 Changing the route meant the RCO needed to move the shunt locomotive north along
west 4 road and then towards the rail linkspan, before stopping to set number 55
points® manually towards west 6 road (see Figure 7, picture 4). Once the points were
set, the RCO could travel south and enter west 6 road and head towards the CTT.

2.18 When the RCO stopped the shunt locomotive to set number 55 points manually, they
started walking towards the points, but it became apparent that the head wagon was
fouling'® them. For the RCO to clear the fouled points, the head wagon needed to be
moved approximately 30 centimetres north, towards the rail linkspan (see Figure 5).

~

number 55 points  |$ 2R l direction of travel ;

Figure 5: Number 55 points at Picton rail yard

2.19 With the shunt locomotive stopped, the RCO started walking south towards the
number 55 points lever (see Figure 7, picture 5). They then took their mobile phone out
of their pocket, intending to call the CTT to inform them that they were running late,
before remembering that the use of mobile phones was prohibited and so placing the
phone back in their pocket.

9 Track structures that provide for tracks to join or cross each other.
10 A rail vehicle in a position that prevents mechanical points moving.
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2.20 Tranzlog (the data-recording system fitted to the shunt locomotive)'' showed that at
1529:27 the brakes were released using the remote-control pack. This was followed by
a throttle commanded to notch one'?, which started the shunt locomotive moving
north to clear the fouled points, towards the rail linkspan (see Figure 6). As the shunt
locomotive started moving north, the RCO continued walking south, facing away from
the shunt locomotive and listening to a conversation on the UHF radio.

2.21 At 1529:35 the throttle was moved from notch one to notch two, which increased the
speed to 10 kilometres per hour at 1529:52 and 13 kilometres per hour at 1530:01,
when the throttle was moved back down to notch one.

2.22 At 1530:13 the throttle was moved again, putting the locomotive into idle.

2.23 Each of the throttle movements reset the vigilance system' and delayed an automatic
braking response.

~ —! remote control operator ‘
B,
# 55 points T"‘f‘“‘\‘-“%k‘ .
T ,"I :---..__ -.“-!'M-q-_

west rail yard
roads 1to 6 + 19

Legend

road 2 = 730

road 4 shunt locomotive
unintended route «-.u

route to CTT e

Figure 6: West yard layout at time of incident

2.24 After the brakes were released and the throttle activated, the shunt locomotive
travelled a distance of 112.5 metres, traversing an unprotected road vehicle crossing
and entering the rail linkspan.

2.25 During this time the RCO continued walking south away from the shunt locomotive’s
northerly direction of travel. By the time the RCO turned around, the shunt locomotive
and wagon were on the rail linkspan (see Figure 7, picture 6).

2.26 The shunt locomotive was travelling at 3 kilometres per hour when it entered the
raised portion of the rail linkspan, at 1530:19.

2.27 As the shunt locomotive travelled up and along the unsupported rail linkspan, its
weight caused the rail linkspan to drop towards the harbour.

2.28 The acute angle between the shunt locomotive and the attached head wagon caused
the shunt locomotive and wagon to separate. The brake hoses uncoupled

" Tranzlog time was used in this report. The closed-circuit-television time was 4 minutes 37 seconds fast against
the Tranzlog time.

12 Power control for locomotives in New Zealand is typically separated into eight notches, where notch one is
minimum power and notch eight is maximum power. The remote-control operator selects power notches by
operating a toggle on the remote control pack

13 A system that directly initiates an emergency brake application if an acknowledgment input is not received
within a specified time increment.
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(disconnected from each other) and the pressurised air vented to the atmosphere. The
loss of air pressure caused the shunt locomotive's emergency brakes to apply.

2.29 This emergency brake application occurred too late to stop the momentum of the
shunt locomotive taking it over the edge of the rail linkspan, entering Picton Harbour
and sinking immediately.

2.30 The two empty hazardous goods containers loaded onto the head wagon provided
enough buoyancy to keep the head wagon afloat once it entered the water.
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Legend

——{ Train movement and direction of travel

—— RCD movement and direcion of Travel
L RCO

RCO onboard shunt locomotive moving
south to look for the refrigerated wagon

e ROETH
']

see 2.16

RCO mowves from west 2 road to west 4 road %

9 kT
a

see 2.19

RCO disembarks shunt
lacomotive to walk south

towards number 55 points

o L)
.

unable to locate refrigerated wagon, RCO
mioves north to couple up to wagon IHT430

see 2.17

RCO decides to travel to the
container transfer terminal via 6
road rather than west 4 road

continuing to walk sowuth, the RCO
releases the shunt locomotive
brakes and activates the throttle

Figure 7: Timeline of events
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Key personnel information

2.31 The RCO had joined KiwiRail in 2011, initially as an RO. They had successfully
completed the RCO practical mastery test on 28 April 2021 and had received
certification for RCO duties four months prior to this incident.

2.32 The RO had joined KiwiRail in 2019 and been certified as an RO on 9 July 2020. The
RO'’s duties included assisting the RCO in shunting operations by coupling wagons and
ensuring routes were clear for shunt locomotives to move safely.

2.33 The acting team leader was also a certified RO, with four years’ experience in that role.
They had started relieving as team leader at Picton about five weeks prior to the
incident.

The Arataki 1 remote-control pack

2.34 An image of the Arataki 1 remote-control pack can be seen in Figure 8. It is fitted with
a vigilance system that, when turned on, sounds an audible alarm if there is no
controller activity for 27+ 1 seconds. After 34 seconds it initiates emergency braking.

2.35 The red mushroom emergency stop button is located on the display panel, at the
right-hand side when in the harness. When the emergency stop button is pressed, the
throttle returns to idle and the emergency braking is applied.

throttle and

loco brake dynamic brake

locomotive direction (if equipped lift and

e (lift and latch) toggle latch type) headlight

emergency stop / = - N\~ tilt sw;tch
e oA —— I override
warnin, i
cancel g battery light

light %
warning

light

Figure 8: Arataki 1 remote-control pack layout
(Credit: Source unknown)

2.36 The pack is fitted with a prevention mechanism function to make it ‘safe’. It turns off a
remote-control key fitted to the side of the unit, and as a result the pack is bypassed,
and the locomotive's brakes are applied to prevent any uncontrolled movement.
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Recorded data
Train data recorder

2.37 The Tranzlog data unit was recovered from the locomotive after it had been
submerged in approximately 10 metres of seawater for almost three days. Overseen by
TAIC investigators, the unit was sent to the manufacturer for inspection and data
recovery.

2.38 The recovered data was used by the Commission in its analysis of this incident.

CCTv

2.39 A closed-circuit television (CCTV) recording, taken by a security camera fitted near the
south end of west rail yard at Picton, was recovered following the incident. The
recording allowed investigators to observe the incident as it unfolded and assisted
them in confirming the hypothesis of why the incident occurred.

Site and salvage information

2.40 Due to a quick response from Port Marlborough, including from the oil spill response
team who surrounded the site with spill-containment equipment and absorbent
booms', the impacts on the environment were kept to a minimum.

2.41 The 52-tonne locomotive and the wagon were recovered using two 300-tonne cranes.
The salvage operation took three days and cost in excess of $500,000.

2.42 Additionally, the weight of the locomotive travelling along the unsupported rail
linkspan caused the rail linkspan to collapse and drop into the water. This in turn
caused extensive damage to the rail linkspan.

Meteorological information

2.43 On the day of the incident the weather was fine with light winds and visibility was
good.

Organisational information

2.44 KiwiRail Holdings Limited (trading as KiwiRail) is a New Zealand state-owned enterprise
responsible for rail operations in New Zealand. It also operates the Interislander rail
ferry.

2.45 KiwiRail also provides infrastructure and engineering services for maintaining and
improving the rail and ferry networks.

2.46 Port Marlborough owns and maintains the ferry terminal assets, including the rail
linkspan and infrastructure at Picton.

4 A selective absorbent that soaks up oil, but not water.
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Remote-control operator training and certification
Overview

247 To operate remote-control locomotives, rail personnel must have certification for
shunting duties. The certification is intended to give them skills to carry out the
shunting and related operating duties commonly found in commercial rail operations.

2.48 After successfully completing the initial theory training, students undertake a period of
on-the-job training (OJT).

2.49 After OJT, the students must pass practical assessments and mastery tests to confirm
their skills.

2.50 The students also receive training that enables them to control locomotives manually
during shunting within designated yard boundaries and in emergencies, such as
clearing a main line when a remote-control pack is defective.

2.51 Practical OJT includes a minimum 30 hours’ use of a remote-control pack and 10 hours’
manual operation of a locomotive.

2.52 All training is provided by KiwiRail's learning and development team.
Qualifications of the Picton RCO

2.53 The RCO had successfully completed the initial theory training at Picton in March 2021,
and on completion commenced OJT.

2.54 When they had satisfactorily completed their OJT, the RCO had requested, and
received, an additional week of training dedicated to operating the shunt locomotive in
manual mode.

2.55 On 28 April 2021 the RCO had been assessed by a KiwiRail assessor and certified to
perform the role of RCO.

Rail personnel support process

2.56 KiwiRail Operating Procedures, Section 10.3 — Procedures for managers, rule 5.3.6
stated in part:

the purpose of the rail personnel support program for new rail staff is to support them to
attain levels of competency that will assist them in achieving the required operating
standards.

2.57 The support programme included a requirement to: conduct safety observations;
undertake Tranzlog data analysis to monitor driver behaviour; and complete theory
tests.

2.58 The safety observations were required to be conducted once a month for the first four
months, followed by one further safety observation in the following three-month
period.

2.59 The successful completion of the support programme resulted in rail personnel
returning to normal safety observations, conducted once every eight months.

2.60 The RCO involved in this incident had not undergone any safety observations since
becoming certified four months prior to this incident.
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Other information

2.61 The rail linkspan was designed to connect the rail ferry Aratere to the rail line at the
Picton ferry terminal and facilitate the discharge and loading of rail vehicles.

2.62 As the rail linkspan is lowered, it locates a central pin into an eye on the stern of the
vessel. This ensures that the rail tracks inside the vessel are lined up correctly with the
rail tracks on the rail linkspan.

2.63 The rail linkspan is attached to large concrete weights by cables and pulleys on each
side that allow it to be raised and lowered in a controlled manner. When it is not in
use, the rail linkspan is held safely on wires and counterweights.

2.64 The rail linkspan is maintained by Port Marlborough.

2.65 The security gate was designed to restrict entry to the rail linkspan when it was not in
use. The security gate was open at the time of the incident.

direction shunt locomotive travelled

Figure 9: Picton rail linkspan

Tests and research

Testing the remote-control pack

2.66 The remote-control pack, including the original battery, was taken to the KiwiRail Hutt
Workshops for examination. A Commission investigator witnessed the examination.

2.67 When the remote-control pack was powered up, all functions and controls were tested
and found to be working in accordance with the instructions outlined in the KiwiRail
Rail Operating Code (ROC), Section 5.2 for remote-control locomotives.
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Radio communications and emergency calls

2.68 The shunt operations team at Picton used portable UHF radios for communication.

|15

2.69 UHF radio is also used to send automatic emergency calls to train control™> when an

emergency stop button on a remote-control pack is activated.

2.70 KiwiRail's Rail Operating Rules and Procedures, Section 1, Rule 25, prohibits the use of
mobile phones, tablets and non-company-approved devices during rail safety work.
This work includes driving and moving rail vehicles, including by remote control, in all
situations (see Appendix 2).

15 Train control is situated in Wellington and is responsible for track authorisations and the safe movement of rail
traffic.
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3 Analysis

Tataritanga

Introduction

3.1

3.2

Unintended rail movements in any situation are serious incidents with potentially
serious consequences. On this occasion a shunt locomotive crossed an unprotected
road crossing before entering the rail linkspan at Picton and entering Picton Harbour.
Fortunately, the road crossing was not occupied at the time and there were no
personnel working on the rail linkspan.

The following section analyses the circumstances surrounding the incident to identify
the likely cause of the incident and those factors that increased the likelihood of the
event occurring or increased the severity of its outcome. It also examines any safety
issues that have the potential to adversely affect future operations.

Why it happened

3.3

34

3.5

3.6

3.7

3.8

3.9

The RCO had qualified only four months prior to the incident and could have been
considered reasonably inexperienced. They had also taken three weeks' leave during
that four-month period.

Due to disruptions in the rail ferry operating schedule, the day of the incident started
off with shunting staff having a relatively low workload. However, as the shift
progressed the workload increased, and it culminated in a very busy period — so much
so that it resulted in the RCO having to carry out a series of tasks alone that they would
normally have conducted as part of a two-person team.

Acting on their own, the RCO made a mental plan of the tasks that needed to be
completed during this time of increased activity, including advising the acting team
leader that the refrigerated wagon was not located on Train 736 and that the
movement of the head wagon to the CTT was taking longer than expected, and
advising them of the action that needed to be taken to clear the fouled points and take
the head wagon up to the CTT.

It was at this time that the RCO removed their mobile phone from their pocket to
contact the CTT, with the intention of advising the supervisor of the late arrival of the
head wagon. However, aware that the regulations prohibited the use of mobile phones
during operations, the RCO then decided not to continue with the call. The RCO then
listened to a conversation occurring on the UHF radio.

The RCO's original task had been to manoeuvre the shunt locomotive clear of the
fouled points to enable the points to be manually changed and the locomotive to
move south towards west 6 road. However, the RCO moved on to the next task of
walking south to meet the RO.

The RO was at the south end of the yard, out of visual range of the RCO completing
unrelated tasks (see Figure 6). The plan was for the RO to assist the RCO with the shunt
movement from west 6 road to the CTT after completion of the RO's tasks.

While walking south towards west 6 road, the RCO turned their back on the shunt
locomotive as it began moving north. The RCO did not complete the following tasks:
checking that the shunt locomotive was clear of the points; stopping the shunt
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locomotive; moving 55 points manually; and changing the direction of the shunt
locomotive to head south towards west 6 road. As a result, the shunt locomotive and
the attached head wagon were able to proceed north, unintentionally in the direction
of the rail linkspan.

3.10 ltis likely that during this period of increased work activity the RCO became
distracted, continuing to operate the remote-control pack while walking south, away
from the locomotive. The RCO'’s attention was switching between multiple task
demands in an effort to achieve all the required tasks efficiently prior to their shift
handover.

3.11 As the RCO worked at an increased pace, their attention switched to the next task prior
to completing the task of clearing the fouled points and changing the locomotive
direction to move south.

3.12 As there was no feedback from the control pack to alert the RCO and aid error
recognition'®, it was not until the RCO turned around to check the position of the
shunt locomotive that they realised it had travelled in the opposite direction and was
now on the rail linkspan.

3.13 Although the RCO attempted a braking command on the remote control pack in the
final seconds, they made no attempt to use the emergency brake. Even if they had
done, it would very likely have been too late to prevent the shunt locomotive and
attached head wagon entering Picton Harbour.

Shunting procedure and training

Safety issue: The RCO was working unaided when the incident occurred. Had the RO been
present during the shunt procedure, it is very likely that the RCO would not have left the shunt
locomotive and this incident would not have occurred.

3.14 Shunting activity is relatively straightforward. However, the interaction of commercial
timetables and scheduling priorities can result in periods of high workload.

3.15 Prior to the incident, the RCO had been working alone at the north end of the yard, as
the RO, who would normally have assisted the RCO, was carrying out other duties at
the opposite end of the yard.

3.16 Usually, the two would have worked together as a team within visual sight of each
other. The RO would have been responsible for setting the route for any intended
movements by manually operating points. The RCO would have remained with the
shunt locomotive to control the movement.

3.17 If they had worked together, the RCO might not have left the shunt locomotive and the
RCO and RO would have been able to maintain visual contact. It is very likely that had
the RCO and the RO been working together and in visual contact, this incident would
not have occurred.

3.18 KiwiRail advised the Commission that it was not normal practice for a shunt crew to
work at opposite ends of a freight yard, out of visual range of each other. However,

16 There are a number of equipment design principles to protect against human error, one of these being that the
response of the system to an operator's input should be clearly and immediately visible to the operator. In this
case, while control inputs are made using the remote-control pack, the pack itself gives no feedback of the
system response ie, what movements the locomotive is making as a result of the control inputs.
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3.19

there was no rule or procedure stating that it was compulsory for them to work within
visual range.

The Commission has therefore made a recommendation in section 6 of this report to
address this safety issue.

Safety issue: The process for supporting recently qualified staff in safety-critical roles was not
managed effectively.

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

Since being certified four months prior to the incident, the RCO had performed 48
shifts as a remote-control operator. The eight most recent shifts had taken place
following a period of three weeks’ leave.

At this stage of their development, the RCO should have undergone at least four
assessments, known as safety observations, to assess their levels of competency,
confidence and compliance with rules and regulations. According to KiwiRail's Rail
Operating Rules and Procedures, Section 10.3, the RCO should have been added to the
support programme for new RCOs (see Appendices 1 and 2).

The support programme had been developed to support recently certified staff to
attain levels of competency that would assist them in achieving the required operating
standards. In this case the programme should have started on 28 April 2021.

Contrary to KiwiRail's requirements, the recently certified RCO had not been added to
the support programme upon certification, and the Commission found no evidence
that these compliance checks had ever been performed.

At the time of the RCO's certification the KiwiRail Picton operations manager was
aware that additional safety observations and coaching were required for the RCO as
part of the support programme. However, the operations manager expected that the
required frequency of these observations would be entered into the system by
someone else when the mastery test documents were sent to the KiwiRail Learning
Exchange'’ (KLE).

The manager was unaware that it was their responsibility to enter the initial
certification and set monthly safety observations, as they had not received formal
training in how to use KLE. KiwiRail advised that the use of KLE had not been included
in the manager’s induction process.

KiwiRail was also aware of an error with KLE, whereby the frequency of conducting
safety observations of newly certified personnel defaulted to the standard eight-
monthly cycle rather than monthly. To overcome this, managers were required to reset
the safety observation frequency manually for anyone requiring these observations.

The KiwiRail ROC, Section 10, Safety & Quality Management Guidance (see Appendix 3)
made no mention of KLE, instead referring to the obsolete SMART database, which had
previously been used to manage certification currency at KiwiRail.

Had the RCO been added to the support programme and personnel received the
scheduled regular assessments, any areas of concern may have been highlighted.

While it was not considered to have contributed to this accident, the Commission
found that KiwiRail's support programme for newly trained operational staff was not
managed effectively.

7 A software tool used to manage certification currency and record the results of assessments.
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3.30

3.31

That a safety-critical worker was not receiving support post-certification is of concern
to the Commission. KiwiRail has since taken action to address this issue by updating its
ROC, Section 10, Safety & Quality Management Guidance to reflect the actions
necessary when utilising the KLE system (see Appendix 1).

In the view of the Commission, this action addresses the safety issue, therefore no
recommendation has been made.

Remote-control pack safety

Safety issue: The ROC contained little guidance on when remote-control units should be
switched off and made safe to prevent unintended movements.

3.32

3.33

3.34

3.35

3.36

3.37

The Commission found that at the time of the incident there was little guidance
available as to when a remote-control pack should be turned off and made safe to
prevent unplanned or unintended movements.

The only reference to when the remote-control pack should be made safe to prevent
unintended movements is in Section 5 of KiwiRail's ROC on shunting procedures, which
states ‘'when carrying transition heads'"®, which was not a condition present during this
incident.

However, the RCO was very likely aware of the need to make the pack safe because
earlier in the shift, prior to their taking a rest break, they had secured the locomotive
by switching the remote-control pack off. This action applied the brakes and prevented
any unintended or unplanned movements.

The Commission found there was no clear guidance at the time of this incident on
when the remote-control pack should have been made safe.

On 17 March 2022 KiwiRail amended ROC Section 5.2 Remote Control Locomotive
Procedures by issuing a Semi-permanent Bulletin No. 414 that described procedures
for when remote-control packs should be made safe (switched off) to prevent
unintended movements (see Appendix 4).

In the view of the Commission this action addresses the safety issue, therefore no
recommendation has been made.

Protection of the rail linkspan

Safety issue: There was no common understanding between KiwiRail and Port Marlborough on
how to mitigate the risks to workers on or near the rail linkspan of unexpected rail movements.

3.38

3.39

3.40

Port Marlborough was responsible for implementing a maintenance regime for the rail
linkspan. At the time of the incident no maintenance was being carried out.

The risk of rail movements entering the rail linkspan area when ferries were not in port

had not been identified in KiwiRail's ‘Picton operations site operation risk assessment'.

Neither had the risk assessment considered the need to protect Port Marlborough staff
working on and near the rail linkspan.

The Commission found that there was no documented interoperability agreement
between KiwiRail and Port Marlborough.

18 Equipment used to make one type of coupler compatible with a different type of coupler.

Final Report RO-2021-105 | Page 17



3.41 On 7 April 2022, a Joint Operating Plan was signed between KiwiRail (licensed access
provider and the sole shunter at the siding) and Port Marlborough (responsible for the
maintenance of the linkspan).

3.42 In the view of the Commission this action addresses the safety issue, therefore no
recommendation has been made.

Safety issue: There was no physical protection in place to prevent unintended rail movements
entering the rail linkspan.

3.43 When facing the rail linkspan from west rail yard, a metal security gate can be seen.
The purpose of this gate is to restrict the entry of unauthorised personnel to the rail
linkspan. The security gate was open at the time of the incident, but it is not
considered that it would have been effective in stopping the shunt locomotive
accessing the rail linkspan and preventing this incident occurring.

3.44 The Commission found that there were no engineering protections in place for the rail
linkspan and any Port Marlborough staff who may have been in the vicinity of the
linkspan at the time of the incident.

3.45 Since the incident, a derailing block (see Figure 10) has been fitted to provide limited
engineering protection against unintended movements entering the rail linkspan.
Derailing blocks have limited effectiveness as they do not always work as intended and
are reliant on rail personnel placing them in either the on or the off position.

a derailing block is designed to
guide the wheel of a rail vehicle
off the track to prevent any
further unintended movement

Figure 10: Derailing block fitted at Picton post-incident

3.46 The Commission welcomes the actions taken to provide protection for the rail linkspan.
However, further engineering control measures would provide an enhanced level of
protection for workers, and therefore the Commission has made a recommendation in
Section 6 of the report to address this safety issue.
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4 Findings
Nga kitenga

4.1 It was virtually certain that the shunt locomotive travelling over the rail linkspan and
into the harbour was the result of an unintended movement.

4.2 The remote-control operator was working alone when the incident occurred. Had the
rail operator been present during the shunt procedure, it is very likely that this
incident would not have occurred.

4.3 KiwiRail's Rail Operating Code contained no clear guidance on when to make remote-
control units safe to prevent unintended rail movements.

44 Safety audits of recently qualified staff had not been carried out.

4.5 The rail linkspan was not protected from unintended rail movements when it was not
in use.

4.6 There was no common understanding between KiwiRail and Port Marlborough to
provide safe working conditions for workers maintaining the rail linkspan or to protect
assets.
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5 Safety issues and remedial action

Nga take haumanu me nga mahi whakatika

General

5.1

5.2

Safety issues are an output from the Commission’s analysis. They may not always relate
to factors directly contributing to the accident or incident. They typically describe a
system problem that has the potential to adversely affect future transport safety.

Safety issues may be addressed by safety actions taken by a participant, otherwise the
Commission may issue a recommendation to address the issue.

The process for supporting recently qualified staff in safety-critical roles was not managed
effectively.

5.3

54

55

5.6

KiwiRail was aware of an error within its KLE, whereby the frequency of conducting
safety observations of newly certified personnel defaulted to the standard eight-
monthly assessment cycle rather than monthly. To overcome this, managers were
required to reset the safety observation frequency manually for anyone requiring these
observations.

Had the RCO been added to the support programme in KLE and personnel received
the scheduled regular assessments, incorporating the safety observations, any areas of
concern may have been highlighted.

KiwiRail has taken action to address this issue by updating its Safety and Quality
Management Guidance manual to reflect the actions required by the KLE system.

In the view of the Commission this action addresses the safety issue; therefore no
recommendation has been made.

The RCO was working unaided when the incident occurred. Had the RO been present during the
shunt procedure, it is very likely that this incident would not have occurred.

5.7

5.8

KiwiRail advised the Commission that it was not normal practice for a two-person
shunt crew to work at opposite ends of the freight yard out of visual range of each
other. However, KiwiRail did not provide any specific rule or procedure stating that it
was compulsory to work within visual range.

No further action has been taken to address this safety issue; therefore the
Commission has made a recommendation to address it.

There was ho common understanding between KiwiRail and Port Marlborough on how to
mitigate the risks to workers on or near the rail linkspan of unexpected rail movements.

5.9

5.10

5.11

KiwiRail was responsible for the safety of rail and ferry operations in the vicinity of the
rail linkspan, while Port Marlborough was responsible for maintaining the rail linkspan.

Maintenance tasks on the rail linkspan were usually performed when the rail ferry was
not in port. On this occasion there were no people working on the rail linkspan at the
time of the incident.

The Commission found that at the time of the incident there was no documented
interoperability agreement between KiwiRail and Port Marlborough, the owner and
maintainer of the rail linkspan.
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5.12 On 7 April 2022, a Joint Operating Plan was signed between KiwiRail and Port
Marlborough.

5.13 In the view of the Commission this action addresses the safety issue, therefore no
recommendation has been made.

There was no physical protection in place to prevent unintended rail movements entering the
rail linkspan

5.14 At the time of the incident a metal security gate, when closed, was the only barrier to
the rail linkspan when it was not in use.

5.15 The Commission found that there were no engineering control measures in place to
protect the rail linkspan or any Port Marlborough staff who could have been in the
vicinity of the rail linkspan at the time of the incident.

5.16 KiwiRail has advised the Commission that it is reviewing possible solutions and has
identified installing automatic derailers as the preferred option to prevent rail
movements entering the Picton rail linkspan without authorisation. However, it has
indicated that the project is unlikely to be completed before 2024.

5.17 The Commission welcomes the actions taken to date, but has made a recommendation
as the safety issue has yet to be addressed fully.

The ROC contained little guidance on when remote-control units should be switched off and
made safe to prevent unintended movements.

5.18 In order to prevent unintended movements of a shunt locomotive while a remote-
control pack is attached to an RCO, there is a prevention mechanism to make the pack
'safe’.

5.19 The only reference to when a remote-control pack should be made safe to prevent
unintended movement is in KiwiRail's ROC, Section 5, Shunting Procedure, which states
‘when carrying transition heads'. This was not a condition present during this incident.

5.20 KiwiRail has taken action to address this issue by amending the ROC Section 5.2:
Remote Control Locomotive Procedures & Instructions to clarify when remote packs
should be made safe (switched off) to prevent unintended movements.

5.21 In the view of the Commission this action addresses the safety issue; therefore no
recommendation has been made.
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6 Recommendations

Nga tutohutanga

General

6.1

6.2

The Commission issues recommendations to address safety issues found in its
investigations. Recommendations may be addressed to organisations or people, and
can relate to safety issues found within an organisation or within the wider transport
system that have the potential to contribute to future transport accidents and
incidents.

In the interests of transport safety, it is important that recommendations are
implemented without delay to help prevent similar accidents or incidents occurring in
the future.

New recommendations

6.3

6.4

On 26 April 2023, the Commission recommended that KiwiRail ensure that safe
working procedures are in place to manage site-specific risks associated with
staff undertaking shunting activities. (004/23)

On 10 May 2023, KiwiRail replied:

This recommendation is accepted by KiwiRail and it is being implemented. We will confirm a
timeline for these actions to be completed with your staff at our regular relationship
meetings.

In addition to our response of 22 February 2023, a KiwiRail Industrial Council (KIC) Safer
Shunting working group has been set up which meets regularly. The purpose of this group is
to ensure that KiwiRail:

e Improves the shunting safety outcomes within KiwiRail using people v plant principles
e Works collaboratively with our union partners using High Performance High

Engagement (HPHE) principles

e To develop a future state shunting strategy that is aligned to current and new assets
and the RNIP funding model

e Understand the risks associated with shunting and manage these risks, so far is

reasonably practicable

On 26 April 2023, the Commission recommended that KiwiRail install a more
effective engineering solution to prevent rail movements entering the Picton rail
linkspan without authorisation. (005/23)

On 10 May 2023, KiwiRail replied:

In line with KiwiRail's response of 22 February 2023 to the draft recommendation, as part of
the IREX project a preferred option has been identified for a series of automatic derailers that
will be interlocked with the linkspan structure.

This recommendation is accepted and the anticipated time line for completion is end of 2024.
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7 Key lessons

7.1

7.2

7.3

Nga akoranga matua

Shunting rail vehicles is a safety-critical task. The post-certification support process is a
vital component for newly trained staff to receive regular feedback and support on
their performance.

Those in a two-person shunt team should, where possible, maintain visual contact to
help mitigate shunting risks.

Periods of busy activity, even if they are not cognitively demanding, can present
challenges. Organisations should be mindful of such challenges and ensure workers are
well equipped with strategies to manage workflow, and have measures in place to
ensure workers are able to remain focused on safety-critical tasks.
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8 Data summary

Whakarapopoto raraunga

Vehicle particulars

Train type and
number:

Classification:
Year of manufacture:

Operator:
Date and time
Location
Operating crew

Injuries

Damage
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shunt locomotive DSJ4004 and wagon

yard shunt

1956

KiwiRail

1 September 2021, 1530
Picton

one remote-control operator
nil

extensive damage to rail linkspan, locomotive and
wagon



9 Conduct of the inquiry

9.1

9.2

9.3
9.4

9.5

9.6

9.7

9.8

9.9

He tikanga rapunga

On 1 September 2021 Waka Kotahi NZ Transport Agency notified the Commission of
the occurrence. The Commission subsequently opened an inquiry under section 13(1)
of the Transport Accident Investigation Commission Act 1990, and appointed an
investigator in charge.

The Commission obtained documents and records including:
e the CCTV record of the Picton rail yard at the time of the incident

e training records, shift rosters, certification records and other relevant
documentation

e mobile phone records
e interviews with involved personnel.
On 3 September 2021 a Commission investigator attended the incident site.

On 6 September 2021 a Commission investigator travelled to Ohaka, Christchurch, to
observe the download of Tranzlog data.

On 24 September 2021 a Commission investigator attended Hutt Workshops in
Wellington to observe the testing of the remote-control pack.

On 1 October 2021 a Commission investigator travelled to Picton for a formal incident
handover.

On 8 December 2022 the Commission approved the draft report to be circulated to six
interested parties.

The Commission received five responses, of which two were submissions. Any changes
as a result of these have been included in the final report.

On 26 April 2023 the Commission approved the final report for publication.
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Abbreviations

Whakapotonga
CCTV closed-circuit television
cTT container transfer terminal
KLE KiwiRail Learning Exchange
oJT on-the-job training
RCO remote control operator
RO rail operator
ROC Rail Operating Code
UHF ultra-high frequency
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Glossary
Kuputaka

container transfer the place where workers transfer containers between road vehicles
terminal and rail wagons

KiwiRail Learning  a software tool used to manage certification currency and record the
Exchange results of assessments

points track structures that provide for tracks to join or cross each other

rail linkspan a rail or road bridge connecting a ship to the shore, used for loading
and discharging rail and road vehicles

shunt the movement of one or more rail vehicles by means of pulling or
pushing

shunt locomotive  a locomotive used solely for movements of vehicles in a yard or
terminal

vigilance system  a system that will directly initiate an emergency brake application if an
acknowledgment input is not received within a specified time
increment

wagon a railway vehicle used for transporting goods and equipment
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Appendix 1 Updated Rail Operating Code

KiwiRail
Rail Operating Code Issue 3
Section 10 - Safety & Quality Management Guidance 19 May, 2022

Record action is required as under:

. Employee’s Manager — 1 copy of stf23

. Training Centre — Original stf23, final mastery
assessment and OJT logbook(s).

A "Staff 23" (STF 23) record of training form is to be
completed by the Training Provider. When not provided by
Operational Training, download the Intranet template from
HUB Learning and Development - Learning Orientation -
All Documents

Scheduling Operational Training - Individual Managers
schedule operational training through the KLE course
catalogue.

Rail Operating Competency Assessment Form &
Safety Observation Techniques guidelines are available
for download in KLE.

The employee's Manager is also responsible for updating
the KiwiRail Learning Exchange (KLE) database when:

. Training is completed and new skills are gained,
. Current skills are suspended or revoked,

. Theory testing and safety observations are
completed, and

. Medical assessments are completed.
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Appendix 2 Rail Operating Rule 25

KiwiRail Operating Rules Section: 1 - General Rules

25. Communications, Electronic Devices and Rail Safety
Work (RSW)

Use of electronic devices such as cell phones during Rail Safety Work is
hazardous

Rail Safety Work (RSW) includes:
» driving or moving rail vehicles, including by remote control in all
situations
= operating infrastructure vehicles and plant when on track
» piloting rail vehicles
« riding rail vehicles in authorised positions
« obsfructing the track when on the ground without protection

# obstructing the track in a protected work area that includes moving rail
vehicles

» undertaking train crew duties e.g. 2" Person or Minder Driver.

Approved for use during RSW Prohibited during RSW
# Devices approved by the Company + Mobife phones, tablets and
for completion of operational tasks, non-company approved
when used in accordance with their devices (must be turned off
safe working instructions e.g. or switched to silent mode
handheld radios and stored out of visual
# Entertainment radios fitted with range or arm's length)
active muting for radio calls
o Personal audio devices may be
coupled with the entertainment
radio "Aux’ input when provided

Special Provisions for Infrastructure Inspections

Hands free mobile phones may be used when operating Hi-Rail Vehicles
for inspection purposes, at a speed not exceeding 25km/h

| Printed copies of this document are uncontrolled Issue 27 - Page 129
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Appendix 3 Training and Certification

KiwiRail Operating Procedures Section: 10.3 — Procedures for Managers

3.2 Training and Certification

Rail Personnel’s Manager Training Provider

Traines completes

introducto
ll\ Loneteted Vi > trairingw

,-fm ployee ind udl’aﬁ"l

l

Staff 23 or online

Commencing On-lob certification
Training authorising On-Job

training to start

Certificate of _ Staff 23 and final
competency iss ued »  certification, or
anline certification
Y
License to Operate
issued
|'/E-d’ﬂ mence Safety
\ Dbservations Updatedatabase
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Appendix 4 Semi-permanent Bulletin No. 414: ROC
Section 5.2 - Remote Control Locomotive
Procedures:

09 June, 2022
Page 50f 8

Semi-Permanent Bulletin No. 414 - - -
KiwiRai l.ff

SECTION 5.2 - REMOTE CONTROL LOCOMOTIVE
PROCEDURES

1.0 OPERATING INSTRUCTIONS FOR LOCOMOTIVE
REMOTE CONTROL

1.3  General Safety Instructions and Procedures
The following instructions apply to both the Cattron and Arataki Remote
Controllers

Switching Off Remote Controllers
You must switch off the remote controller when:

« the controller is removed from the body.

« handing over the controller to another RCO during the shift.

« the locomotive is unattended e.g. meal break or when shunting is
finished (no work).

* any malfunction or fault occurs.
carrying transition heads.
rail personnel are working under a rail vehicle.

o the key for the controller is handed to the person undertaking
the work.

wagons attached to the locomotive are being transhipped (CT'd).
significant delays occur during shunting operations e.q. conflicting
movements, awaiting signal from the signaller.

« undertaking non-shunting duties e.g. answering / talking on the
phone, conversing with other parties.

Centring the Reverser
You must centre the reverser when:

+ rail personnel are in the danger zone (coupling / un-coupling).
« stationary between movements.
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Kowhaiwhai - Maori scroll designs

TAIC commissioned its four kdwhaiwhai, Maori scroll designs, from artist Sandy Rodgers (Ngati Raukawa,
Tawharetoa, MacDougal). Sandy began from thinking of the Commission as a vehicle or vessel for seeking
knowledge to understand transport accident tragedies and how to avoid them. A ‘waka whai marama’ (i te ara
haumaru) is ‘a vessel/vehicle in pursuit of understanding’. Waka is a metaphor for the Commission. Marama
(from ‘te ao marama’ — the world of light) is for the separation of Rangitane (Sky Father) and Papataanuku
(Earth Mother) by their son Tane Mahuta (god of man, forests and everything dwelling within), which brought
light and thus awareness to the world. ‘Te ara’ is ‘the path’ and ‘haumaru’ is ‘safe’ or ‘risk free'.

Corporate: Te Ara Haumaru - the safe and risk free path

SEXONEXONTXOE

The eye motif looks to the future, watching the path for obstructions. The encased double koru is the mother
and child, symbolising protection, safety and guidance. The triple koru represents the three kete of knowledge
that Tane Mahuta collected from the highest of the heavens to pass their wisdom to humanity. The continual
wave is the perpetual line of influence. The succession of humps represents the individual inquiries.

Sandy acknowledges Tane Mahuta in the creation of this Kdwhaiwhai.

Aviation: Nga hau e wha - the four winds

B4 OYE 2By DYE gl

To Sandy, ‘Nga hau e wha’ (the four winds), commonly used in Te Reo Méaori to refer to people coming
together from across Aotearoa, was also redolent of the aviation environment. The design represents the sky,
cloud, and wind. There is a manu (bird) form representing the aircraft that move through Aotearoa’s ‘long
white cloud’. The letter ‘A’ is present, standing for a ‘Aviation’.

Sandy acknowledges Ranginui (Sky father) and Tawhirimatea (God of wind) in the creation of this Kdwhaiwhai.

Maritime: Ara wai - waterways

VRONSY ZONY ZONY 0N

The sections of waves flowing across the design represent the many different ‘ara wai' (waterways) that ships
sail across. The 'V’ shape is a ship’s prow and its wake. The letter ‘M' is present, standing for ‘Maritime.

Sandy acknowledges Tangaroa (God of the sea) in the creation of this Kdwhaiwhai.

Rail: rerewhenua - flowing across the land

The design represents the fluid movement of trains across Aotearoa. ‘Rere’ is to flow or fly. ‘'Whenua' is the
land. The koru forms represent the earth, land and flora that trains pass over and through. The letter 'R" is
present, standing for 'Rail".

Sandy acknowledges Papataanuku (Earth Mother) and Tane Mahuta (God of man and forests and everything
that dwells within) in the creation of this Kdwhaiwhai.
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Transport Accident
Investigation Commission

Recent Rail Occurrence reports published by
the Transport Accident Investigation Commission
(most recent at top of list)
Derailment of Train 220, South of Hunterville, 13 December 2021
Te Huia passenger service, train parting, North Island main trunk line, Paerata, 19
July 2021
Freight Train 391, collision with light truck, Saunders Road, Marton, 13 May 2021

Serious injury during shunting operations on board the Aratere, Interislander ferry
terminal, Wellington, 9 April 2021

Level crossing collision, Mulcocks Road, Flaxton, 10 February 2020

Safe working irregularity, East Coast Main Trunk Line, Hamilton — Eureka, 21
September 2020

Collision between bus and locomotive, Clevely Line level crossing, Bunnythorpe, 16
September 2020

Level crossing collision, Piako Road, Morrinsville, 7 December 2019

Express freight Train 932, strikes hi-rail vehicle, Limeworks Road, 24 April 2020
Express freight Train 268, derailment, Wellington, 2 July 2019

Passenger service SPAD and near collision, Wellington, 6 November 2019

Passenger train 804, Irregular disembarkation of passengers, Rolleston, Canterbury,
3 September 2019

Unsafe entry into worksite, Taimate, 5 June 2019
Derailment of Train 626, Palmerston North, 4 April 2019

Safe-working occurrence, Westfield yard, Otahuhu, Auckland, 24 March 2019
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