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The Transport Accident Investigation Commission is an independent Crown entity established to 

determine the circumstances and causes of accidents and incidents with a view to avoiding similar 

occurrences in the future.  Accordingly it is inappropriate that reports should be used to assign fault or 

blame or determine liability, since neither the investigation nor the reporting process has been 

undertaken for that purpose. 

 

The Commission may make recommendations to improve transport safety.  The cost of implementing 

any recommendation must always be balanced against its benefits.  Such analysis is a matter for the 

regulator and the industry. 

 

These reports may be reprinted in whole or in part without charge, providing acknowledgement is 

made to the Transport Accident Investigation Commission. 
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Important notes 

Nature of the final report 

This final report has not been prepared for the purpose of supporting any criminal, civil or regulatory 

action against any person or agency.  The Transport Accident Investigation Commission Act 1990 

makes this final report inadmissible as evidence in any proceedings with the exception of a Coronerõs 

inquest. 

Ownership of report 

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

This report may be reprinted in whole or in part without charge, provided that acknowledgement is made 

to the Transport Accident Investigation Commission. 

Citations and referencing 

Information derived from interviews during the Commissionõs inquiry into the occurrence is not cited in 

this final report.  Documents that would normally be accessible to industry participants only and not 

discoverable under the Official Information Act 1982 have been referenced as footnotes only.  Other 

documents referred to during the Commissionõs inquiry that are publicly available are cited. 

Photographs, diagrams, pictures 

Unless otherwise specified, photographs, diagrams and pictures included in this report are provided 

by, and owned by, the Commission. 

Verbal probability expressions 

The expressions listed in the following table are used in this report to describe the degree of probability 

(or likelihood) that an event happened or a condition existed in support of a hypothesis. 

Terminology 

(Adopted from the 

Intergovernmental Panel on Climate 

Change) 

Likelihood of the 

occurrence/outcome 

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  
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Glossary 

eProtect a system that detects whether a locomotive has failed to stop before 

reaching a compulsory stop board. If this occurs it automatically 

activates the emergency brakes on the locomotive, bringing the train 

to a forced stop, thereby providing an independent backup to the 

driver 

compulsory stop boards a set of boards protecting a worksite, at which all trains must stop 

and obtain permission from the worksite rail protection officer to 

pass 

hi-rail vehicle a road vehicle fitted with retractable rail wheels such that it can be 

driven along rail track and on/off track at level crossings and other 

suitable places   

KMC module an electronic module on each locomotive of a train that monitors the 

current location of the train against the locations of worksites across 

New Zealand, which it receives over the mobile phone network.  It is 

part of the eProtect system 

Rail Medical Officer a qualified GP engaged by KiwiRail to complete medical assessments 

of employees and prospective employees in a specific locale. 

rail protection officer the person in a work group who is responsible for all those working at 

the worksite.  They authorise worker access to the track and trains to 

pass through the worksite once the track is confirmed clear as 

required 

speed restriction a temporary reduction in line speed.  The details of the speed, 

location of the restriction and reason are provided to drivers in a daily 

speed restriction bulletin 

Train Control the National Train Control Centre in Wellington railway station, where 

the movements of trains and maintenance track occupancies are 

authorised by train controllers 

Tranzlog an on-board data recorder that logs details of a trainõs speed, 

location, control settings, etc 

warning boards sometimes referred to as ôouter warning boardsõ, a series of boards 

placed ahead of compulsory stop boards to indicate to a train driver 

that the train is approaching a worksite and it will need to be stopped 

at the compulsory stop boards (see Figure 8 for the standard 

positions of warning boards) 

work group a group of infrastructure workers who repair and upgrade track and 

infrastructure 
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Data summary  

Vehicle particulars 

Train type and number: DL9262 ð Train 371 from Mount Maunganui to Kawerau 

Classification: 

Manufacturer: 

diesel-electric freight locomotive 

Dalian, China  

Year of manufacture: 2010+ 

Operator: 

Consist: 

 

KiwiRail 

single DL locomotive with 30 mostly empty wood wagons 

470 metres, 447 tonnes 

Date and time 7 February 2017 at 10151 

Location Pongakawa, Bay of Plenty  

Persons involved train driver and bridge work group of three persons 

Injuries none 

Damage 

Weather 

none 

clear and sunny 

 

Figure 1 

Diesel electric locomotive DL9262 

                                                        
1 Times in this report are New Zealand Daylight Saving Time (Co-ordinated Universal Time +13 hours) and 

are expressed in the 24-hour mode. 
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1. Executive summary 

1.1. On 7 February 2017 work had begun on replacing a support pile under a rail bridge on a single-

line section of track between Mount Maunganui and Kawerau on the East Coast Main Trunk 

line.  Two sets of warning boards had been placed either side of the worksite to alert train 

drivers to the worksite ahead.  A set of compulsory stop boards had been placed 500 metres 

from either side of the worksite, where train drivers were required to stop and request 

permission to enter the worksite from the rail protection officer of the maintenance team. 

1.2. At about 1000 a freight train was en route from Mount Maunganui to Kawerau.  The driver was 

nearing the end of a 10½-hour night shift.  Later, the driver did not recall seeing any of the 

warning or compulsory stop boards and only noticed the presence of a hi-rail maintenance 

vehicle beside the track as the train was approaching the bridge.  The driver reduced the train 

speed to 25 kilometres per hour shortly before crossing the bridge without authorisation. 

1.3. The rail maintenance workers were working under the bridge at the time, about to remove one 

of the support piles.  Nobody was injured and there was no damage to the train or bridge. 

1.4. The Transport Accident Investigation Commission (Commission) found it likely that the driver 

was experiencing ômicrosleepsõ at the time the train passed the warning and stop boards.  The 

driver was later diagnosed as suffering from a sleep disorder that affects the quality of sleep.  

Additionally, the driver had had difficulty sleeping the evening prior to the incident due to the 

hot ambient temperature.  The fact that the driver had been awake for more than 10 hours 

through the night and was nearing the end of the shift was also a factor. 

1.5. The train locomotive was fitted with a global-positioning-based safety system (eProtect) that 

should have automatically applied the train brakes when the train failed to stop at the 

compulsory stop boards.  The Commission found that this safety defence failed due to an 

unnoticed error within the device on board this particular locomotive that was preventing it 

utilising the global positioning systemõs location of the worksite. 

1.6. The Commission identified three safety issues: 

¶ the KiwiRail medical assessment process did not ensure that the employee being 

assessed completed the online medical questionnaire themselves.  There is some 

evidence that the system could potentially allow managers or others to complete the 

questionnaire on employeesõ behalf 

¶ KiwiRail did not have a mature fatigue risk management system to ensure that relevant 

personnel performed at adequate levels of alertness 

¶ the eProtect KMC module on this locomotive had been transmitting error messages for 

three weeks before the incident, but the activity database was not being monitored for 

this type of error. 

1.7. KiwiRail took a safety action to address the issue with the eProtect system, and the Commission 

made two recommendations to KiwiRail to address issues with its medical assessment 

programme and its fatigue risk management system. 

1.8. Key lessons arising from the inquiry were: 

¶ train drivers and other shift workers need to ensure that they are medically fit and 

make appropriate lifestyle choices that will enhance the amount and quality of their 

sleep, in order to avoid being fatigued or tired while at work 

¶ transport operators must ensure that their staff are fully educated on the factors that 

can cause or contribute to their becoming tired or fatigued while performing safety-

critical roles 

¶ technological systems need to be fully tested and have undergone full failure mode 

analysis if they are going to be relied on as safety defences for preventing accidents 

and incidents. 
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2. Conduct of the inquiry  

2.1. The incident occurred at 1015 on Tuesday 7 February 2017.  The NZ Transport Agency notified 

the Transport Accident Investigation Commission (Commission) soon after the incident 

occurred.  The Commission opened an inquiry under section 13(1) of the Transport Accident 

Investigation Commission Act 1990 to determine the circumstances and causes of the incident 

and appointed an investigator in charge. 

2.2. Commission investigators travelled to KiwiRailõs Mount Maunganui terminal and the Pongakawa 

incident site on Wednesday 8 February to conduct the site investigation.   

2.3. Commission investigators interviewed: 

¶ the locomotive engineer (train driver) 

¶ the bridge work group2 

¶ the manufacturer of the eProtect3 system 

¶ KiwiRailõs eProtect database system administrator. 

2.4. The investigators obtained documents and records for analysis, including: 

¶ Tranzlog4 data from the train 

¶ a copy of the eProtect activity database 

¶ documentation related to the specification, development, testing and introduction of, 

training in and rollout of the eProtect system 

¶ records of the train driverõs post-incident sleep study. 

2.5. The KMC (Kupe Mobile Controller) module5 from on board the locomotive was seized by the 

Commission for forensic software and hardware analysis. 

2.6. On 19 April 2018 the Commissioners considered a draft report and approved it to be sent to 12 

interested persons for consultation.  

2.7. The Commission received three submissions.  The Commission considered the submissions, 

and changes as a result of those submissions have been included in the final report. 

2.8. On 23 August 2018 the Commission approved the final report for publication. 

 

 

 

  

                                                        
2 A group of infrastructure workers who repair and upgrade track and infrastructure. 
3 A system that detects whether a locomotive has failed to stop before reaching a compulsory stop board. If 

this occurs it automatically activates the emergency brakes on the locomotive, bringing the train to a forced 

stop, thereby providing an independent backup to the driver. 
4 An on-board data recorder that logs details of a trainõs speed, location, control settings, etc. 
5 An electronic module on each locomotive of a train that monitors the current location of the train against 

the locations of worksites across New Zealand, which it receives over the mobile phone network.  It is part of 

the eProtect system. 



 

Final Report RO-2017-101 | Page 3 

3. Factual information 

3.1. Background 

3.1.1. Tuesday 7 February 2017, the day of the incident, was the first of three planned days of repair 

work on Bridge 107, which involved replacing a section of wooden support pile under the 

bridge.   

3.1.2. The work involved dismantling a wooden support from the bridge and replacing the lower 

section with a metal sleeve filled with concrete (see Figure 2).  With the lower section of the 

support removed, the bridge would have been deemed unusable until the replacement pile was 

in place.  There would have been a risk of damage to the repair had a train traversed over the 

bridge before the concrete used in the repair had set, a window of between 45 minutes and one 

hour. 

 

Figure 2 

The repaired section of bridge support 

3.1.3. On the same day the train driver involved in the incident started a shift in Kawerau at 0115.  

The driver took an empty freight train from Kawerau to Murupara and then took a loaded log 

train from Murupara to Mount Maunganui, which involved crossing Bridge 107 before the 

worksite had been established.  The driver then departed Mount Maunganui on Train 371 (the 

train) bound for Kawerau, which was scheduled to pass over Bridge 107 after the worksite had 

been established (see Figure 3). 

3.1.4. The worksite was protected using KiwiRail Rule 905.  Compulsory stop boards were erected 

either side of the worksite, at which the train had to stop and gain permission to pass and enter 

the worksite.  Outer caution boards and whistle boards were erected before the compulsory 

stop boards.  The purpose of the outer caution boards was to alert the driver to the compulsory 

stop boards ahead.  The whistle boards were a prompt for the driver to sound the train whistle 

to warn the work group of the trainõs approach (see section 3.3 for more detail).  
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Figure 3 

Map of key journey locations (Image source ð Google Maps)  
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3.2. Narrative  

3.2.1. A three-person work group had been assigned to the Bridge 107 worksite.  They had placed the 

caution boards, the whistle boards and the compulsory stop boards either side of their worksite.  

The compulsory stop boards were placed 500 metres (m) out from the worksite (see Figure 4).  

They then called Train Control6 at 0830 to confirm the worksite had been established. 

 

Figure 4 

The warning boards and compulsory stop boards for the worksite  

3.2.2. Train Control advised the work group that the first train through the worksite would arrive at 

approximately 0935, heading south.   

3.2.3. At approximately 1000 the train comprising a single locomotive hauling 30 empty wagons 

approached Bridge 105 on the East Coast Main Trunk line (see Figure 5). 

3.2.4. The driver slowed the train for the longstanding 40-kilometre-per-hour (km/h) speed restriction7 

over Bridge 105.   

                                                        
6 The National Train Control Centre in Wellington railway station, where the movements of trains and 

maintenance track occupancies are authorised by train controllers. 
7 A temporary reduction in line speed.  The details of the speed, location of the restriction and reason are 

provided to drivers in a daily speed restriction bulletin. 
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Figure 5 

Location of Bridges 105 and 107  

(Image source ð Google Maps) 

3.2.5. After crossing Bridge 105 the train was allowed to gather speed before the driver started to 

slow again for another longstanding 40 km/ h speed restriction over Bridge 107. 

3.2.6. The driver did not notice either the outer caution boards or the whistle boards, and did not 

sound the train horn. 

3.2.7. As the train approached Bridge 107 the driver noticed a hi-rail vehicle8 on the far side of the 

bridge.  This prompted the driver to check the daily speed restriction bulletin9 to ensure that the 

speed limit over Bridge 107 had not been lowered below 40 km/ h due to work on the bridge.  

The driver slowed to 25 km/h to be on the safe side. 

3.2.8. As the train crossed the bridge the driver noticed one of the site workers walking towards the hi-

rail vehicle. 

3.2.9. After the train had crossed the bridge, the driver received a radio call asking why the train had 

not stopped at the compulsory stop boards. 

3.2.10. The bridge support that the work group was replacing had been dismantled but had yet to be 

cut when the train passed over the bridge. 

3.2.11. The driver stopped the train, with the rear of the train approximately 600 m beyond Bridge 107. 

3.2.12. Two of the three-person bridge work group members were working under the bridge when the 

train passed directly over their heads (see Figure 6). 

                                                        
8 A road vehicle fitted with retractable rail wheels such that it can be driven along rail track and on/off track 

at level crossings and other suitable places. 
9 A sheet separate from the daily information bulletin detailing the permanent and temporary speed 

restrictions around the network, and their locations. 
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Figure 6 

Location of bridge work group members when the train crossed Bridge 107 

3.2.13. The train had passed the compulsory stop boards by 1.6 kilometres; it passed through the 

worksite and nearly reached the far side of the protected area when it stopped.  Passing 

compulsory stop boards without permission is classed as a Signal Passed at Danger ôAõ10. 

3.2.14. The locomotive was fitted with an automatic system called eProtect, which was supposed to 

have alerted the driver when the train was approaching the worksite.  The same system was 

designed to automatically apply the brakes on the train if it did not stop at the compulsory stop 

boards.  The system did not provide any alert to the driver, and did not automatically apply the 

train brakes. 

3.3. Compulsory stop board worksite protection system (Rule 905) 

3.3.1. Worksites are normally planned and authorised in advance for planned work and maintenance. 

3.3.2. Every day a daily information bulletin (see Figure 7) is promulgated by KiwiRail by geographical 

area.  It is available at each depot and provided to all train drivers before they start their shifts.  

Drivers often highlight sections pertinent to their trains and routes, as seen in Figure 7.  The 

daily information bulletin contains details of: 

i. additional trains running in the area 

ii. special instructions that could be required for any additional trains 

iii. track work protection arrangements in the area covered by the bulletin, which 

include: 

¶ the area covered by the protected worksite, including meterage where 

appropriate 

¶ which specific type of protection rule will be in force for each worksite 

¶ the times that the worksite and protection will be in place 

¶ the radio call sign of the worksite 

¶ a brief description of the work being undertaken 

¶ a contact mobile number for the worksite, to be used if the worksite rail 

protection officer11 cannot be reached by radio 

¶ an indication that the worksite is protected by the eProtect system. 

                                                        
10 When a train passes a perfectly displayed stop signal or sign without authorisation. 
11  The person in a work group who is responsible for all those working at the worksite.  They authorise worker 

access to the track and trains to pass through the worksite once the track is confirmed clear as required. 
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Figure 7 

Daily information bulletin for 7 February 2017 

Highlights made by driver involved in the incident
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3.3.3. On the day of the incident the worksite was protected using KiwiRail Rule 905 ð Compulsory 

Stop Protection.  The rule required two sets of warning boards to be erected alongside the track 

to warn all train drivers that they are approaching a set of compulsory stop boards.  The train is 

required to stop at the compulsory stop boards (see Figure 8).  The worksite was also protected 

by the eProtect system, as indicated by the  icon on the daily information bulletin (see Figure 

9). 

 

Figure 8 

Relative position of Rule 905 boards to actual worksite 

3.3.4. Once stationary at the compulsory stop boards the train driver had to radio the rail protection 

officer to request permission to access the worksite.  This communication would give the rail 

protection officer the opportunity to confirm that the worksite was clear and safe for the train to 

pass through, and impose any special conditions on the train, such as further reduced speed 

through the site. 

 

Figure 9 

Extract from daily information bulletin, 7 February 2017 

  



Page 10 | Final Report RO-2017-101 

3.4. eProtect system 

3.4.1. eProtect is a safety defence that utilises the real-time GPS (global positioning system) position 

of a train alongside technology on board the locomotive to warn the driver that the train is 

approaching a worksite.  It automatically applies the trainõs brakes if it approaches too fast or 

fails to stop at a set of compulsory stop boards.  

3.4.2. On 21 July 2016 KiwiRail issued Semi Permanent Bulletin No. 489, which stated: 

eProtect is a system on locomotives that uses GPS technology to monitor the speed 

of trains approaching Compulsory Stop Boards, and penalty brakes the train if it does 

not stop at the Compulsory Stop Boards. 

The bulletin stated that the eProtect system would be going live on all lines as the training of 

òaffected drivers and applicable Rail Protection Officers was completedó. 

3.4.3. The eProtect system utilises existing technology on board KiwiRailõs locomotives, taking the 

trainsõ real-time GPS positions and comparing them with the latest information on worksite 

locations around New Zealand.  The locations of the worksites are sent to all locomotives over 

the mobile phone network (see Figure 10).   

 

Figure 10 

eProtect system data diagram 

3.4.4. There are three interconnected systems on each locomotive that work together to provide the 

eProtect system (see Figure 11). These are: 

i. a GPS unit, which receives the real-time GPS position of the locomotive 

ii. a KMC module, which was initially installed to monitor train locations and send train 

GPS positions back to Train Control.  The KMC module was modified to receive and 

store locations of worksites around New Zealand via the mobile network, and 

monitor the position of the locomotive in relation to the locations of the worksites 

iii. a Tranzlog event recorder, which monitors and records the details of the 

locomotiveõs control settings.  The Tranzlog can automatically apply the brakes if it 

receives a signal from the KMC module to do so. 
































