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1 INTRODUCTION 

1.1  The importance of SPAD management  
 
A signal passed at danger (SPAD) is a form of close call ⎯ an event that could have resulted 
in injuries, damage to equipment, property and the environment ⎯ but did not.   
 
Analysis of SPADs can be a powerful way of diagnosing weaknesses in the safety system 
that if left, could lead to more serious consequences such as collisions and derailments.  
Because of this SPADs are known as pre-cursor events as they may indicate underlying 
safety risk and predict more serious incidents to come.  
 
The reasons why SPADs occur on the railway are complex.  Few occur because of a single 
technical failure or because a driver simply didn’t care.  Most SPADs occur as a result of a 
combination of factors such as the configuration of the railway, operating and environmental 
conditions and factors associated with human operators.  This touches on multiple aspects of 
operations such as infrastructure, train performance, crew performance and signaller 
performance. So initiatives to reduce SPADs need to be wide ranging involving many parts of 
a railway organisation, and often, action by more than one railway organisation.  
 
Effective investigation and management systems for SPADs that involve all relevant parties 
should help improve an organisation’s Safety Management System (SMS) as well as 
enhance reliability, safety and efficiency of the overall rail network.    
 
Collecting and analysing SPAD summary statistics over time is important for tracking trends 
in safety performance where there is sufficient data for the analysis to be meaningful.  
Additionally high quality investigations can yield important insights that are not necessarily 
revealed by the data analysis approach.   
 
Thus the two approaches of investigation and data analysis are complementary and 
important. 

1.1.1 Aims of this information paper 
At present the approach to SPAD data collection, investigation and management differs 
greatly across Australian railway organisations and also within NSW.  In recognition that a 
degree of consistency and improved data collection would be desirable, this information has 
been prepared to outline better practices used by some NSW railways and the UK overland 
network. 
 
The concept of an information paper was generated from an international review of railway 
safety practices including SPAD management that was commissioned by the Independent 
Transport Safety and Reliability Regulator (ITSRR) in 20081.  This review identified 
successful initiatives in SPAD management in the UK whereby railway organisations work 
together in SPAD reduction and mitigation (SPADRAM) groups2. This process was said to 
lead to much greater understanding of the human factors causes of SPADS, particularly 
interaction between driver error and poor infrastructure.  The resultant actions taken by the 
groups were considered to be the key to improving SPAD performance.  
 

                                             
1 Lloyds Register, International Review of Railway Safety Practices for the Independent Transport 
Safety and Reliability Regulator (ITSRR), December 2008 
2 SPADRAM is now known as OPSRAM. Further information can be found at www.opsweb.co.uk 
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The approaches discussed and checklists presented in this paper represent ideas for 
potential adoption or customisation to local conditions and needs. Some aspects may be 
valuable for some organisations, others will have limited applicability.  While greater 
consistency in investigation and collection of data is important, the SPAD management 
process needs to be tailored to reflect the insights yielded from data as well as the, 
equipment, operating environment and culture of each railway organisation. 
 
ITSRR acknowledges the work undertaken by the United Kingdom Rail Safety and 
Standards Board that is extensively cited in this paper.  Also Human Engineering Australia 
(now Lloyds Register) and the staff of the rail organisations who worked with them to develop 
many of the checklist items and mitigating measures outlined in the Appendices.  
 
The paper has also drawn from information on SPADs from the UK website OPSWEB 
(www.opsweb.co.uk).  OPSWEB contains content submitted from a wide range of rail 
industry organisations including railway operators, safety organisations and regulatory 
bodies.  The website content is reviewed by an editorial group comprised of operational 
experts. 

1.1.2 Structure of the information paper 
Management of SPADs revolves around investigating and collecting data on SPADs; 
analysing the findings to obtain insights regarding underlying conditions; and then forming 
strategies and plans to address the problems that are contributing to the occurrence of 
SPADs.  Once strategies and plans are put in place the process continues with a further 
review of data to ascertain if there are signs of improvement. 
 
This paper is structured around this continuous improvement approach to the SPAD 
management process with content on: 
 

 Defining SPADs and looking at why they occur   
 Collecting data and supporting investigation processes 
 Categorising and analysing data  
 Forming strategies and plans to address issues contributing to SPADs 
 Sharing information and getting the message out on SPAD management 

 
A range of examples of practical tools appear in the Appendices.  These include generic 
checklists developed in conjunction with Human Engineering based on their work with rail 
organisations in the UK and Australia.   

1.2 Preliminary explanation of concepts 

1.2.1 What is a SPAD? 
The definition of a SPAD under the current Occurrence Notification Standard One (ON-S1) 
is: Where a train passes without authority a signal displaying a stop indication or stop aspect. 
 
In order to understand how SPADs occur it is necessary to look at the operational 
environment of trains driving to wayside signalling systems.  An illustration of the spacing of 
signals and how they accommodate the different braking performance of various trains for 
NSW is shown as Figure 1.1 
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Figure 1.1:  Signal Spacing and Train Braking Performance 
 
In Figure 1.1 the green over green aspect provides the driver of the train on the left the 
authority to proceed into the next block.  The two sets of double red signals are protecting 
the train on the right with an overlap until it passes the clearance point.  The green over 
yellow signal is the medium aspect indicating more restrictive signals ahead and green over 
red is the caution aspect indicating a stop signal ahead. 
 
The signals are spaced such that all types of train can be safely brought to a stop once a 
medium aspect (green over yellow) is sighted.  A heavily loaded freight train (the green 
curve) may need over a kilometre or more to stop, so its driver needs to start braking at the 
point of reaching a medium signal (green over yellow aspect) so it can safely stop at the stop 
signal (red over red).  A lighter train however such as a commuter train (the blue curve) can 
delay braking until it is closer to a caution aspect (green over red).  This relationship between 
signal spacing and the braking performance of the train means drivers require 
comprehensive, lengthy training to build up their knowledge of the gradients, likely adhesion 
levels between train and track and braking characteristics of the trains they operate.   
 
Misjudgement or misunderstanding of these factors can lead to the driver braking too late 
and subsequently overshooting the stop (red over red) signal.  Likewise if the driver fails to 
observe the information provided by signals or fails to observe the information correctly they 
may also pass the stop (red over red) signal.  Since this signal is at stop because the train in 
front has yet to pass the overlap clearance point the signal has been passed at danger. 

1.2.2 Types of SPADs 
There are a variety of different types of SPADs due to the variety of circumstances that can 
lead to SPADs.  Understanding SPADs by general types is an important starting point for 
SPAD management. 

It is common practice to categorise and separate SPADs at a high level according to the 
nature of how the SPAD occurred, such as:  

• Crew / Train Performance SPAD 
• Returned in Face of Driver (RIFOD) SPAD 
• Runaway SPAD 
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Crew / train performance SPAD 

The most frequent type of SPAD is where driver error occurs in reading the information 
displayed by signals or misjudging when to brake.  Factors such as infrastructure design and 
operational conditions often contribute to these errors.  This type of SPAD can also involve 
train braking equipment not performing when required or as well as expected.  For the 
purpose of this information paper such SPADS are referred to as Crew / train performance 
SPADs (in the UK these are termed Category A SPADs).  Within this category of SPAD are 
further sub categories such as Starting Against Signal SPADs (SASSPADs). 

Crew / Train performance SPADs have a greater potential to lead to a high casualty 
derailment or collision than RIFOD SPADs (defined below). SPAD management strategies 
discussed in the following sections focus on Crew/Train performance SPADs in order to 
address the area of highest risk. 

Returned in face of driver (RIFOD) SPAD 

Another type of SPAD with a completely different range of causes is referred to in this 
information paper as a RIFOD SPAD.  In this case the train approaches a signal with a clear 
authority to proceed but the signal returns to stop at distance where the train could not 
possibly stop.  In many cases although the train passes a red signal it does not pass it at 
danger, as the route for the train was already set and the path ahead of it was clear of 
conflicting movements.  There are however cases where the track has become suddenly 
obstructed or broken and the signal is passed at danger.  RIFODs may occur for a number of 
reasons including: 

• Track circuit failures 
• Loss of points detection 
• Signal electricians conducting maintenance in relay huts disturbing signal 

components such as circuit cards, fuses, relays etc which causes them to fail safe 
i.e. return to red 

• electricians switching power off at substations to allow maintenance works or power 
supply failures 

• signaller error (incorrectly resets signal previously not at stop) 
• signaller returns signal to stop as a safety measure, to prevent trains entering a 

particular area of track where there may be an emergency situation ahead 

Although the safety risk from RIFODs is typically low, they still cause train drivers much 
concern, as emergency braking is required, drivers will not be sure as to why the signal has 
returned to stop and whether or not there may be an emergency situation ahead e.g. a 
broken rail. These types of incidents still require investigation to find out the underlying 
causes and what can be done to reduce RIFODs. Corrective action may include improved 
maintenance procedures in signal relay huts and electrical substations. 

Runaway SPAD 

There is potential for an un-crewed train or uncoupled rollingstock to run away and pass a 
signal at danger.  In this paper this type of SPAD is differentiated from other SPADs because 
quite different errors and circumstances are involved.  Whereas a Crew / Train performance 
type SPAD may be brought under control by signallers radioing the train crew, the Runaway 
SPAD is harder to control and mitigate. 
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1.2.3 Why do SPADs occur? 
SPADs can rarely be attributed to a single cause and are better understood by looking at the 
full range of possible contributing factors.  In general a SPAD can occur because someone 
(a driver, signaller or controller) made an error or violation, or because of a technical 
deficiency associated with rollingstock or infrastructure. These are sometimes referred to as 
immediate causes because they are the trigger for the SPAD.  However in many cases the 
immediate causes provides a description of what happened but does not provide an 
explanation for why the SPAD occurred. To do this it is necessary to look at a broad range of 
contributing factors which often increase the risk of human errors. 

1.2.4 Errors and Violations - Unsafe acts 
Errors and violations are unsafe acts by train crew that may lead directly or indirectly to a 
SPAD including: 

• Beginning to brake a train too close to a signal  
• Incorrect braking technique  
• Failing to react to cautionary aspects  
• Failing to communicate correctly  
• Using a train radio or mobile phone when running up to a signal at danger  
• Acting on an expectation that the signal will clear 
• Distraction from external or internal factors 
• Misreading the signal aspect 
• Referencing the wrong signal 
• Accepting a right of way from a guard without looking at the signal 
• Reading through to a subsequent signal 

Some current procedures for investigating SPADs stop at this point. This focuses corrective 
action predominantly on the driver such as counselling, disciplinary procedures, deduction of 
points, re-training, etc.  While these processes may be important components of a SPAD 
management process, many of the underlying factors that contributed to the SPAD may 
remain undetected and so unchanged. 

In order to manage SPADs effectively it is essential to identify and address those factors that 
impair human performance and make driver error more likely.  It is also necessary to 
understand organisational factors that contribute to violations such as a poor safety culture, 
poorly designed procedures and inadequate monitoring or supervision.  Research in the UK 
identifies four main reasons that workers deliberately violate rules.  These include unusual 
circumstances, routine shortcuts, and ineffective supervision  
 
Commonly cited factors3 which impair human performance and have been found to 
contribute to SPADS are listed below.  

1.2.5 Work Environment Factors - Unsafe conditions 
An unsafe condition occurs where a particular factor associated with the operating 
environment has a negative impact on human performance and therefore may be a major 
contributor to a SPAD incident. Examples of unsafe conditions include: 
• Signal/sign attributes (e.g. size, contrast, shape, border, backplate, signal lens dirty, near 

signals dimmer then far signals, etc.) 
• Signal location (such as behind a bend, directly after a tunnel, over the crest of a hill, etc.)  
• Equipment interface and workplace layout (e.g. cab design, layout and design of controls 

and displays) 

                                             
3 Adapted from those factors listed by UK OPSWEB www.opsweb.co.uk/TOOLS/common-
factors/PAGES/intro_faq.html 
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• Infrastructure features and track layout (such as bridge/building obstruction, complex 
junction, complex or cluttered background, curve, overhead line equipment obstruction, 
parallel lines, significant change in gradient, stanchion or station furniture obstruction, 
trees and foliage obstruction, tunnels, etc.) 

• Ambient environment (temperature, noise, vibration, ventilation) 
• Time of day / month of year  
• Weather conditions (wind, fog, sun glare, rain, sleet and snow) 

1.2.6 Individual / Personal Factors 
Individual/personal factors refer to a physical or cognitive condition of a person which 
increases the likelihood of error. Those factors include: 

• Vigilance and attention 
• Experience and route knowledge 
• Knowledge of procedures  
• Situational awareness 
• Fatigue and alertness 
• Expectations and habituation 
• Task workload  
• Risk-taking behaviour 
• Decision making/strategy 
• Person-person communication 
• Illness or poor health status 
• Effects of alcohol, over the counter and illicit drugs  
• Stress 

1.2.7 Organisational Factors 
Organisational factors are a range of conditions associated with business and operational 
systems that may impact on working conditions and workforce performance. They often 
occur further back in time from the actual SPAD event, and are usually only identified in 
systemic investigations. Examples include: 

• Safety management issues (how SPAD risk is controlled and integrated within the 
overall SMS) 

• Ongoing competence assurance 
• Use of rules, procedures and standards 
• Design process (for driver’s cab, new equipment, infrastructure, train control systems, 

etc) 
• Workforce organisation (shiftwork system, driver management, teamwork  

supervision etc) 
• Communication/dissemination 
• Safety culture 
• Training and selection 
• Commercial issues 
• Maintenance and asset management 

 
Many of the contributing factors presented above and their relationship to SPAD 
performance are discussed further on the OPSWEB www.opsweb.co.uk  under SPAD 
Management Tools – Common factors in SPADs. (www.opsweb.co.uk/tools/common-
factors/PAGES/QA.aspx).  
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1.2.8 Continuous Improvement Cycle 
SPAD Management follows the concept of continuous improvement common to many 
management systems such as the ISO 9000 series for quality management.  This 
improvement cycle applied to SPAD management in its basic form is presented as Figure 
1.2. The improvement cycle closely adheres to the measure in order to manage concept that 
emphasises the importance of ongoing data collection and analysis. 
 

Investigate SPADs
Collect Data

Analyse Data

Develop Mitigation 
Strategies

Implement Mitigation 
Strategies

 
 

Figure 1.2:  SPAD Management Continuous Improvement Cycle 
 
This information paper discusses in detail what is occurring at each of these stages of the 
cycle in the following sections. Data analysis is integral to this approach and strategies are 
formed on the basis of what the data is revealing.   
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2 DATA COLLECTION AND INVESTIGATION PROCESSES 
 
This section discusses what processes can be used to collect and categorise SPAD data. 
 
Effective SPAD management is data driven, as data is used to guide decisions, monitor 
performance and reduce uncertainty4.   
 
All SPADs require an initial information gathering process to determine the basic facts of 
what happened and allow a coarse sorting of the type of SPAD that has occurred.  This 
initial sorting of SPAD type allows different investigative processes to be undertaken relevant 
to the type of SPAD.  This is illustrated in Figure 2.1. 
 

Initial Information 
Gathering

Infrastructure Manager

Initial Information 
Gathering

Infrastructure Manager

Crew/train 
performance 
investigation 

process

Crew/train 
performance 
investigation 

process

RIFOD 
investigation 

process

RIFOD 
investigation 

process

Runaway 
investigation 

process

Runaway 
investigation 

process

RIFOD 
Type?
RIFOD 
Type?

FORM A
(Appendix A)

Runaway 
Type?

Runaway 
Type?

Crew/Train 
Performance 

Type?

SPAD

 
 

Figure 2.1:  SPAD types and associated investigative processes 
 
 
The type of general information that needs to be captured initially on the day of the event 
includes but is not limited to the following: 
 
Details of the SPAD incident 
 

 Date of incident 
 Time of incident 
 Location of SPAD 
 Line 
 Identity of Signal passed 
 Type of signalling / safeworking system 
 Train Run No 
 Distance passed 
 Injuries 
 Damage 
 Initial delay / Cumulative delay 

                                             
4 OPSWEB Good practice guide 
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Details of the rolling stock involved in the SPAD incident 
 

 Operator 
 Train type (Passenger/Freight EMU, DMU, Locomotive hauled) 
 Load and length of train 
 Number of locomotives 
 Whether a trip valve is fitted to the train 
 Whether a form of Automatic Train Protection is fitted 
 Results of brake tests 

 
Basic driver details  
 

 Driver name 
 Employer name  
 Depot at which the driver is based 
 Alcohol / drug test results 

 
An sample form that captures more detailed information about the circumstances of the 
SPAD and helps to determine the type of SPAD is presented in Appendix A. 
 

2.1 Investigating Crew / Train Performance SPADs 
 
Crew / Train Performance SPADs can rarely be attributed to one single cause. They are 
usually the result of a combination of human, technical, organisational and environmental 
factors e.g. errors by the driver, factors associated with infrastructure design, poor 
performance of train systems as well as weather, unclear procedures, etc. 
 
Sound SPAD investigation provides information about errors, contributing factors and 
surrounding conditions as well as possible recovery strategies.  A study that reviewed the 
quality of SPAD investigations across the UK was undertaken by Rail Safety and Standards 
Board (RSSB) predecessor Railway Safety5. This study included a review of all SPAD 
investigation reports and resulted in development of good practice guidance for SPAD 
investigations. The main findings of the review were: 
 

• SPAD investigations have played a valuable role in reducing the occurrence of 
SPADs 

• Despite examples of good practice, there is a wide variation in the quality, and hence 
the value, of individual investigations 

• There is evidence to suggest that more serious SPADs should be investigated 
independently 

• Competence levels should be established for investigating teams and panels, 
especially in their understanding of human factors 

• A shortage of signal sighting experts is preventing full investigation of some SPADs 
• The benefits of the SPAD risk ranking methodology should be reinforced 

 
To gain information (data) on these contributing factors further investigation is required, on 
both the train operating organisation side and the infrastructure managers’ side.  This is 
shown diagrammatically as Figure 2.2 
 

                                             
5 Railway Safety. SPAD Investigations Special Topic Report. London UK 2002 
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Initial Information 
Gathering

Infrastructure Manager

Initial Information 
Gathering

Infrastructure Manager

Crew/train 
performance 
investigation 

process

Crew/train 
performance 
investigation 

process

RIFOD 
investigation 

process

RIFOD 
investigation 

process

Runaway 
investigation 

process

Runaway 
investigation 

process

RIFOD 
Type?
RIFOD 
Type?

FORM A
(Appendix A) Train Operator 

investigates Crew / 
Operational Factors

Train Operator 
investigates Crew / 
Operational Factors

Infrastructure 
Manager investigates 

Signal Sighting / 
Infrastructure Factors

Infrastructure 
Manager investigates 

Signal Sighting / 
Infrastructure Factors

Runaway 
Type?

Runaway 
Type?

Crew/Train 
Performance 

Type?

FORM B
(Appendix B)

Data 
Analysis

SPAD

FORM C
(Appendix D)

Strategy 
Development

 
 

 
Figure 2.2:  Investigation Processes for Crew / Train Performance SPADs 

 

2.1.1 Investigation – Rolling Stock Operator 
Once general data on the SPAD has been collected on the day of the event, further 
investigation into driver related, operational and organisational factors that may have 
contributed to the SPAD is performed to gain data and understanding. 
 
Appendix B contains a sample checklist that captures detailed information on: 

 Driver factors associated with the driver’s history 
 Driver factors associated with the driver’s physical and mental state  
 Operational factors that may have affected driver performance such as: 

- Unusual or unfamiliar circumstances 
- In cab distractions 
- External distractions 
- Driver’s view of signal obscured 
- Affects on the driver’s perception of the signal 
- Early assumptions made about the signal aspect 
- Changes affecting driver braking behaviour or judgement 
- Attending to the wrong visual cues as evidence they could proceed 

 
Correct use of the checklist requires an approach to the investigation by the rollingstock 
operator that is based on the principles of just culture through interviews, corroboration of 
evidence, site inspections, inspection of training records, and driver records.  In this regard it 
is important for the driver to be aware that the investigation is looking broadly at potential 
impacts on performance. 
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2.1.2 Investigation – Rail Infrastructure Manager 
Once general data on the SPAD has been collected on the day of the event, further 
investigation into infrastructure factors that may have contributed to the SPAD is performed 
by the rail infrastructure manager to obtain further data and insights.  
 
Appendix D contains a sample checklist for investigating infrastructure factors that captures 
detailed information on: 

- Factors associated with the design of the route  
- Factors associated with the approach to the SPADed signal 
- Factors associated with the signal itself 
- Verifying information provided by the rollingstock operator 

 
As the focus of the investigation is the infrastructure, a key step is a site inspection of the 
signal sighting and surrounding environment, to detect factors impacting on human 
performance.  Another important step is checking the signal’s performance over time to 
determine if it is a multi SPAD signal. The UK Network Rail publish information on Multi-
SPADed signals and multi-SPAD strategy on a dedicated multi-SPAD website6, which 
provides information about  the signal, why it has been SPADed, risk aspects, actions taken, 
further actions planned, etc.  It is important to share the results of this part of the 
investigation with the driver involved in the SPAD, so that they are aware of any 
infrastructure factors that may have contributed to the SPAD as well as seeing that a wider 
process is happening to investigate all potential contributing factors. 

2.1.3 Investigating Fatigue Factors 
At present some rail operators note a bio-mathematical model output score in conjunction 
with SPAD investigations and may overlook fatigue as an organisational factor if the work 
schedule is within company guidelines.  However a bio-mathematical model output score 
(that is based on average data) is not a valid indicator of fatigue in an individual, or that the 
work schedule allowed sufficient opportunity for sleep. If investigators utilise a fatigue model 
they should obtain confirmation that the particular model output has been validated for 
investigation purposes, and understand what cautions apply in interpreting results.  
 
Investigating fatigue factors requires thorough examination of individual circumstances. This 
requires a just culture approach and cooperation from the driver and any other workers 
whose actions may have contributed to the incident or recovery. This should include detailed 
consideration of factors associated with roster patterns, commute times, sleep patterns, 
sleep deficits, health and lifestyle issues. It should also include factors during the shift that 
might influence alertness including food and fluid intake, cab environment, time since a break 
and workload.  Where errors are made by signaller/network controllers, examination of 
fatigue factors should extend to these roles. 
 
Investigators should be aware of rostering dimensions that are thought to be associated with 
SPADs.  These are outlined in Section 3.2.1 and include night hours, long time on task (>4.5 
hours), consecutive shifts (>6), and single rest days.  Although it is impossible to avoid night 
work, schedules should endeavour to reduce the number of consecutive night shifts so far as 
is reasonably practicable and ensure adequate recovery following it. 
 
If workers report poor quality or quantity of sleep it is important to investigate if their sleeping 
environment is optimum and that they have received training or information on fatigue 
management and good sleep hygiene (habits).  In addition investigators should ascertain if 
there are procedures in place to risk manage fatigued drivers and encourage drivers to self 
declare if they have not received enough sleep.   
                                             
6 http://www.multispad.co.uk 
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NTSB fatigue investigation methodology 
 
The United States National Transportation Safety Board (NTSB) has developed a 
methodology for investigating fatigue in transportation accidents. The steps involved in the 
process are equally relevant to analysis of close calls such as SPADS.  A useful part of their 
methodology is that they propose use of initial screening questions that can be used to 
determine if further analysis is needed.  
 
The initial NTSB screening questions are as follows: 
If any of the following is true, proceed with the detailed methodology: 
- Does the operator’s 72-hour history suggest little sleep, or less sleep than usual? 
- Did the accident occur during times of reduced alertness (such as 0300 to 0500)? 
- Had the operator been awake for a long time at the time of the accident? 
- Does the evidence suggest that the accident was a result of inaction or inattention on the 

part of the operator? 
 
The detailed NTSB methodology involves determining:  
 

i. If the operator was susceptible to fatigue, eg   
- Reduced sleep length 
- Fragmented/disturbed sleep 
- Circadian factors 
- Sleep disorders, health or drug issues 
- Long time awake 

 
ii. If the operator’s performance contributed to the accident  and their behaviour was 

consistent with fatigue effects, eg 
- Attentional lapses or inappropriate attention strategy 
- Slower reaction time 
- Errors 
- Impaired decision making 
- Signs of fatigue/sleepiness 

 
A complete version of the NTSB fatigue investigation tool appear at 
www.ntsb.gov/info/fatigue_checklist_V%202_0.pdf 
 

2.2 SPAD Categorisation 
 
SPADs have a wide range of consequences. These range from the extreme of collisions and 
derailments, to damage to infrastructure from events such as running through points. Others 
have relatively minor consequences of overshooting a signal by a few metres that may cause 
delays and lost productivity.   
 
There is a need to be able to distinguish the more severe SPADs from the less severe, in 
order to better appreciate the underlying risks of SPADs (ie higher rates of more serious 
SPADs is likely to mean higher underlying risks). 

2.2.1 Categorisation of Crew / Train Performance SPADs 
Due to the greater potential for accidents such as collisions and derailments, subcategories 
have been developed for Crew / Train Performance SPADs. 
 



    13

Australian classification systems 
 
Australian rail regulators have produced an Occurrence Notification Standard (ON-S1) and 
guideline for classification of occurrences, Occurrence Classification Guideline (OC-G1).  
ON-S1 clearly identifies a SPAD as a notifiable occurrence.  Under ON-S1 and OC-G1 
SPAD incidents are reported and categorised into five sub-classifications: 

- Driver Misjudged 
- Completely Missed While Running 
- Signal Restored As Train Approached 
- Starting Against Signal  
- Other 

 
Crew / Train Performance SPADs are categorised by OC-G1 under the categories Driver 
Misjudged, Completely Missed While Running and Starting against Signal.  RIFOD type 
SPADs are coded as Signal Restored as Train Approached.   
 
Coding to these categories is normally done on the basis of the overrun distance and the 
occurrence description, but there are problems with this approach.  Overrun distance does 
not account for the influence of protective systems such as train stops, ATP and catch points.  
For example with train stops and ATP a completely missed SPAD may occur with a relatively 
short overrun leading to incorrect categorisation as Driver Misjudged.  Another issue is that 
the current classification system does not cater for a common SPAD cause type that occurs 
when a driver reads the wrong signal.  It is unclear if this should be classified as Completely 
Missed or another subcategory.   
 
Due to the problems with the OC-G1 categories a Public Transport Safety Victoria (PTSV) 
commissioned review of national SPAD data classification7 recommended use of a severity 
based approach such as used in the UK. The PTSV report noted that an earlier ATSB 
commissioned report that reviewed Australian rail related data, previously made the same 
recommendation.  The authors of the PTSV report considered that a severity based 
approach would increase capacity to develop more reliable benchmarks within jurisdictions. 

2.2.2 The UK SPAD Severity Index 
Until recently UK railways categorised SPADs according to their severity. This involved a 
scale of the consequences of the SPAD, ranging from an overrun within the signals overlap 
under 25m to a collision or derailment involving injuries and fatalities.  The full categorisation 
is shown in Table 2.1. 
 
The UK severity index has the advantage of being easy to use and does not require as much 
detailed information to be gathered as other categorisation methods. It also provides a 
reasonable separation of minor SPADs from more serious SPAD accidents.  Having SPAD 
data categorised by severity provides a number of distinct benefits: 
 

- It allows the railway to communicate that the majority of SPADs are relatively minor 
events – total number of SPADs can be alarming to the lay person. 

- It provides data that can be used to compare SPAD performance with other railways 
(provided suitable normalising data is available) 

- It provides SPAD managers with the ability to monitor trends in more serious SPADs 
which may not be apparent in the total number of SPADs. 

 

                                             
7 Public Transport Safety Victoria – Signals Passed at Danger (SPADs) - Analysis of National SPAD 
data. August 2007 
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Table 2.1: The UK SPAD Severity Index 

Severity 1.    Overrun 0 to 25 yards, overrun not exceeding overlap, and no damage, injuries 
or deaths  

Severity 2.    Overrun 26 to 200 yards, overrun not exceeding overlap, and no damage, 
injuries or deaths 

Severity 3.    Overrun greater than overlap, plus all overruns greater than 200 yards and no 
damage, injuries or deaths  

Severity 4.    Track damage only with no casualties  

Severity 5.    Derailment with no collision and no casualties  

Severity 6.    Collision (with or without derailment) and no casualties 

Severity 7.    Injuries to staff or passengers with no fatalities  

Severity 8.    Fatalities to staff or passengers  

However there are weaknesses of the severity index in some instances. For example some 
Severity 3 SPADs where a train has passed a yard signal with no overlap, are not perhaps 
as equally serious as when a train has gone completely beyond the signal overlap on the 
main line.  Such inconsistencies could be dealt with by altering definitions of the categories.   
 
Another disadvantage of the UK Severity categorisation is that it does not sufficiently 
differentiate between some types of SPADs. For example a SPAD exceeding an overlap 
when the train ahead is in close proximity, versus the same SPAD where the train ahead is a 
long distance ahead. These would be categorised at the same severity.  However the UK 
SPAD risk categorisation would give the case of the train ahead in close proximity a higher 
risk, and so make a better distinction between the seriousness of SPADs. 
 
To provide an example of what proportions of SPADs fall into the severity categories a report 
by the UK HSE8 provides 7 years of SPADs reported according to severity.  These data are 
summarised with Figure 2.3, which shows very few occurrences of severity 5 and above. 
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Figure 2.3: Average Occurrence of SPAD Severity Categories UK 1996-2003 

2.2.3 UK SPAD Risk Categorisation 
The approach in the UK has since moved on from use of the severity index.  Rather than 
categorising SPADs according to degree of severity a more sophisticated approach is to 

                                             
8 Health and Safety Executive SPAD (Signals Passed At Danger) Report for June 2002, 31 July 2002 
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categorise according to the risk of a more serious accident.    The SPAD Risk Ranking Tool 
(SRRT) approach involves rating a SPAD on a number of criteria related to the likelihood of 
an accident and its potential consequences. It thereby provides a better measure of the 
potential risk of each SPAD. The risk ranking result is made up of three elements: 
 

Part 1 - An initial collision potential assessment 
Part 2 - An accident vulnerability ranking 
Part 3 - The risk ranking score 
 

SPAD risk categorisation requires a lot of detailed information to be gathered about the 
SPAD. This has lead to some discussion as to whether the risk ranking tool is too complex 
and cumbersome to be a practical for use across the rail industry in Australia. Appendix F 
contains more details on using the SPAD Risk Ranking Tool. 

2.2.4 Hybrid SPAD Severity/Risk Ranking Categorisation Scheme. 
With the problems of both the severity index and the SRRT in mind an example of a 
classification system that is used by a large Australian integrated train operator is presented 
with Table 2.2.  This table borrows from both the UK Severity Index and the UK SRRT to 
form a practical solution to the problem, while avoiding the weaknesses of both schemes.   
 
Table 2.2: Hybrid SPAD Severity / Risk Ranking Categorisation Scheme 9 
 
Classification Description Example/ Details 

A Collision or derailment affecting a 
passenger running line 

Collision between two trains, with 
infrastructure or road motor vehicle 

B 

Rail Traffic has entered a potential 
conflict zone 
Collision or derailment on freight-
only running line 

Rail traffic has progressed to a point 
where a conflict could occur 
Collision between two trains, with 
infrastructure or road motor vehicle 
Derailment at catch points. 

C 

Rail traffic has passed the signal by 
more than 100 metre, but remains 
within the signal overlap 

System controls worked to maintain 
safety but were tested by the 
incident, e.g., train is stopped by an 
infrastructure control (train-stop) 

D 
Rail traffic has passed the signal by 
less than 100 metres 

System controls worked to maintain 
safety. Train was under driver control 
and being braked at the time 

E 
Within shunting yard, maintenance 
centre or possession and not 
affecting a passenger running line 

If not wholly within the yard, depot or 
possession then A to D above 

F 

Signal Returned in Face of Driver 
(RIFOD) 

Caused by deliberate or 
unintentional human error, or 
equipment failure 
Route previously clear so probability 
of collision or derailment negligible 

                                             
9 Source: Human Engineering Australia developed for an Australian rail operator 
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2.2.5 SPAD Precursor Classification 
It is useful to develop classification schemes for immediate causes and contributing factors of 
SPADs to provide insight into the most common precursor events and preconditions and to 
provide a means to link SPAD occurrence rates to underlying risks of collisions and 
derailments. 

It should be noted that SPADs are not exclusively a train driver issue – there are many 
operational personnel (for example train dispatch staff, signallers, network controllers, 
managers, instructors, infrastructure maintainers) whose actions or inactions can lead to a 
SPAD occurring. In most cases a single condition will not cause a SPAD. It is the 
compounding of several conditions that leads to the SPAD incident.  

An example of a driver error classification scheme is provided in Table 2.3. In order to be 
able to categorise SPADs to such a precursor listing as presented in this table more 
information than that collected in the initial report of the occurrence is required.  Further 
investigations to look at contributing factors help to identify the precursor events or pre-
conditions related to human error.   Form B (Appendix B) and Form C (Appendix D) will 
support the collection of this data. 

Table 2.3:  Immediate Cause Classification List for Crew / Train Performance SPADs10 
 

Group Description 
1 Ambiguous or incomplete information 

given 
Correct information given but 
misunderstood 
Information not given 
Wrong information given 

2 Anticipation of signal clearance 
Failure to check signal aspect 
Failure to locate signal 
Failure to react to caution signal 
Ignorance of rules/ instructions 
Not monitoring for a signal 
Violation of rules/ instructions 

3 Misread previous signal 
Viewed correct signal but misread aspect 
Viewed wrong signal 

4 Misjudged environmental conditions 
Misjudged train behaviour 

 

As can be seen, all these immediate causes relate to human error.  

                                             
10Source:  Rail Safety and Standards Board, 2006. Category A SPAD Report Quarter 2 2006 (1 April 
to 30 June). Pg 33 
http://www.rssb.co.uk/pdf/reports/Category%20A%20SPAD%20Report%20Quarter%202%202006.pdf 
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2.2.6 Conclusions on SPAD Categorisation 
The following conclusions are drawn about the various SPAD categorisations described in 
this information paper: 
 

- The OC-G1 categories cannot be reliably coded to using current definitions. In 
particular it is sometimes not possible to determine if a category is Driver Misjudged 
or Completely Missed due to the influence of train protection systems or the nature of 
errors.  The Categories may be too broad to provide useful data. 

 
- The UK SPAD Severity Index provides a reasonable categorisation for SPADs but the 

definition of Category 3 SPADs allows a wide variation of severity within the category, 
suggesting sub-categorisation is needed.  Another negative is that there is a 
precedent for the scheme being abandoned in favour of the SPAD Risk Ranking 
method. 

 
- The UK SPAD Risk Ranking method addresses some of the problems with the 

severity index, but is complex and resource intensive to use, as it requires a great 
deal of situational data around the SPAD to be gathered. 

 
- A Hybrid/Severity Risk Ranking  method combining the UK SPAD Severity Index and 

the UK SPAD Risk Ranking method used by a large Australian integrated railway is a 
practical way to represent SPAD statistics by drawing from the strengths of both 
methods while avoiding their weaknesses. 

 
- The UK SPAD Precursor Classification provides a useful way of categorising types of 

human errors and can be used in conjunction with Hybrid Severity / Risk Ranking 
categorisation.  Such a classification is supported by the investigation tools provided 
in Appendices A, B and D. 

 
Statistics based on schemes such as the Hybrid Severity / Risk Ranking categorisation and 
the UK SPAD Precursor Classification will provide useful data on overall SPAD performance, 
as well as human error problem areas.  Looking at methods of analysis of such statistics 
leads to the next stage of the overall continuous improvement cycle. 
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3 DATA ANALYSIS 
 
Once data has been collected various forms of analysis can be performed. This provides 
insight into problems related to the causes of SPADs and guides strategy development.   
 
In this way raw data that often has 
little meaning analysed to generate 
useful information for guiding 
SPAD reduction strategies.  
 
Common types of SPAD data 
analysis are presented here for 
information.  

3.1 Multi-SPAD signals  
 
The determination of multiple SPAD signals is useful as an indicator that the signal may need 
adjustment or enhancement. It is a relatively simple form of analysis but leads to effective 
improvements in SPAD rates if the required infrastructure upgrades are made. 
 
The analysis is simply to determine the number of SPADs each signal has experienced in its 
current operating arrangement (since last upgrade).  The signals with the most SPADs are 
then assessed for possible upgrades and improvements.  An example of the types of signal 
features that have been analysed for multi-SPAD signals in the UK is presented as Table 3.1 
below. 

Table 3.1:  Features of Multi-SPAD signals11  

 
Signal feature 

 
Line feature 

 
Signal location 

Infrastructure/ 
environmental 
feature 

 
Safety  
device 

Parallel signals Curved approach Signal orientation Background type TPWS fitted? 
Temporary signal Severity of curve Side of track 

(L/R) 
Signal obscuration AWS fitted? 

Type of signal 
(running/shunting) 

Left/right curve Signal position 
(ground/gantry) 

Signs before signal  

Signal type 
(traditional or LED) 

Track slope 
(up/down/flat) 

Starting at 
station 

Read-through  

Signal type (stop 
signal or stop 
board) 

Actual line speed  OLE clutter  

Signal height Whether line speed 
below or above 
100mph 

 Close to level 
crossing 

 

Number of signal 
heads/aspects 

Type of line    

Added furniture 
(theatre box) 

    

Signal control type     
Flashing aspects     

                                             
11 Source: RSSB Human Factors Support to SPAD Management in the Southern and Scotland Zones 
- Summary Report,  Human Engineering, Bristol 2004 

Investigate SPADs
Collect Data

Analyse Data

Develop Mitigation 
Strategies

Implement Mitigation 
Strategies
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In setting priorities for upgrades a higher degree of significance may be given to the more 
serious SPADs that have occurred for a particular signal that the number of less serious 
SPADs. This then provides a way of marking out those signals where intervention is almost 
certainly required.  Such signals are sometimes referred to as bad actors. 

There is a question to the statistical significance of having a number of SPADs at the same 
signal as it could be put down to random coincidence.  This raises the question of how many 
SPADs need to occur at a particular signal before it cannot be attributed to random chance.  

The RSSB has looked at this question and shown that where a signal has recorded four or 
more SPADs there is virtually no random element.12  This threshold is however dependent 
on the number of years of operation that is being considered and may not be relevant for 
clusters of signals in busy areas (which may be passed much more frequently than others). 

Once a signal has been identified as a multi-SPAD signal it can be put into a prioritised 
signal upgrade program.  To view an example of a program for multi-spaded signals, go to 
http://www.multispad.co.uk. In order to identify the most effective mitigation strategy for a 
specific signal, a tool such as the one presented in Form C (Appendix D) can be used to 
support a detailed assessment of infrastructure related human factors issues. 

3.1.1 Multi SPAD Drivers (drivers with more than one SPAD incident) 
In similar way that multi SPAD signals provide an indication of where problems lie, so can 
drivers with multi SPAD histories.  In NSW there are around 200 non RIFOD SPADs per year 
for a population of around 200013 drivers which means if all drivers are performing 
consistently they can expect to SPAD once every 10 years.  Driver performance however 
varies, and so some drivers may never have passed a signal at danger in their driving career 
while others may have had a number of events. 
 
There is a similar question to multi SPAD signals with multi SPAD drivers where how many 
SPADs does a driver have to experience for it not to be random experience. This is less 
amenable to statistical analysis of the type applied to multi SPAD signals. but as a general 
principle the Rail Safety and Standards Board’s study3 suggests that where a driver accrues 
2 or more SPADs, increased management attention is warranted.  However this may 
depend on the driving territory as some drivers will pass more signals than others due to 
differences in signal density and proportion of the time driving in dark territory.  It is important 
that actions concerning the driver consider the driver’s overall performance record. 

The advice given by OPSWEB on this topic is: 

It is however important to bear in mind that SPADs are just one of the many types of safety 
related incidents that a driver may be involved in. As such, any review of driver performance 
needs to conducted in the context of overall driver performance over time, without 
unnecessary focus on a singular event which may just be a one off e.g. an initial SPAD by a 
driver without a history of other safety related incidents could be considered as a one off or 
statistical aberration and not warrant any further attention. However, the same driver with an 
initial SPAD who has also been involved in a number of other safety related incidents may 
warrant a more detailed investigation.  

This type of analysis is most effective if managed using a just culture approach.   

                                             
12 RSSB Special Topic Report Focusing Action on Preventing SPAD Incidents Bill Robinson  
13 Hansard & Papers Legislative Assembly 1 December 2005 Minister Watkins indicates RailCorp has 
1351 train drivers who account for approximately 68% of train kilometres in NSW.  This scales up to 
an estimate of 2000 drivers for the State. 
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Examples of multi SPAD driver data that has been collected by the UK RSSB is presented as 
Tables 3.2 and 3.314. The data shows relatively few drivers with more than one SPAD in the 
last five years (there are approximately 14,700 drivers in the UK) and the rate is falling, 
probably due to the overall improved SPAD performance in the UK. 
 
Table 3.2: UK Multi SPAD Driver Data 

 2004 2005 2006 2007 
Drivers with more than one SPAD in last five years  41 38 44 12 
Drivers with more than one SPAD as a 
percentage of all SPADs 

11% 11% 13% 9% 

Drivers with more than one SPAD (in current five 
years) at multi-SPADed signals  

10 7 13 3 

Drivers with more than one SPAD (in current five 
years) at multi-SPADed signals as a percentage 
of all SPADS 

3% 2% 4% 2% 

 
Table 3.3: UK Multi SPAD Driver Incidents by SPAD History 

 2004 2005 2006 2007 
Drivers with more than one SPAD in whole career  86 89 91 26 

Drivers with more than one SPAD in last 10 years 69 66 81 20 

Drivers with more than one SPAD in last 5 years 41 38 44 12 

 

3.2 Analysis of Work Scheduling and Time of Day Factors  
 
There is research on accident risk, including industrial and motor vehicle accidents that has 
found trends associated with time of day and aspects of work schedules.  The RSSB 
completed a major research project that looked at working patterns of train drivers and 
dimensions of work schedules associated with SPADS15.  The report summarised the main 
factors that have been analysed with respect to accident risk as: 
 

- time of day 
- time on task (i.e. continuous duty without a break) 
- time on duty 
- consecutive shifts 
- number of rest days    

 
RSSB undertook research using aggregated industry data to ascertain if these trends are 
found to be associated with SPADS in the UK. In addition to a description of the SPAD 
incident, the data set contained for each individual involved, details of the timing of the duty 
period of the SPAD, the timing of breaks, and the shift pattern of the previous 12 days. 
 
Measurements of a factor such as time of day or consecutive shifts will depend on how often 
the activity is occurring – termed here as exposure.  Statistics gathered need to be 
normalised to account for differing levels of exposure. 

                                             
14 RSSB SPAD performance report Q2 2007 
15 RSSB (2006) T059 Human Factors Study of Fatigue and Shiftwork. Appendix 1 Working Patterns of 
Train Drivers: Implications for Fatigue and Safety. 
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RSSB emphasise the importance of controlling for exposure to risk in this sort of data 
analysis approach that looks at accident risk associated with dimensions of work schedules.  
In addition, for analysis of trends relating to accident risk to be meaningful, there needs to be: 

- sufficient data for statistical analysis  
- consideration of other known risks that may mask trends, and  
- data that describes the shift system operating so that risks associated with exposure 

(eg the number of drivers that are driving trains at the time) can be estimated.   
 
Without this adjustment process, trends such as time of day will most likely reflect peak times 
for train traffic, rather than the risk of an individual driver being involved in a SPAD at a 
particular time of day.   
 
The first step RSSB used to estimate likely exposure was to obtain the probability that a 
driver would be on duty at any particular time of day. This estimate was derived from the 
distribution of duty hours of the SPAD drivers during the 12 days prior to the SPAD. RSSB 
also adjusted for rest periods (breaks), since these corresponded to times when the driver 
would not be at risk. This was possible because information on rest breaks was collected for 
the duty periods in which the SPAD occurred. The final factor corrected for was duty 
frequency, on the basis that the amount of traffic is directly proportional to the number of 
drivers on duty. 

3.2.1 Dimensions of work schedules associated with SPADS 
The results of the RSSB analysis of SPAD risk controlling for exposure is presented in 
Figures 3.1, 3.2 and 3.3. These graphs suggest a high number of consecutive shifts; long 
time on task and driving between midnight and 4am time of day are associated with elevated 
SPAD risk. Note that the data in all graphs reflects relative risk as it has been normalised 
with respect to an average risk of one. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 3.1: Relative SPAD Risk - Time of day 16  

 
The shape of the graph in Figure 3.1 is influenced by the methods used to control for 
exposure to risk and associated assumptions.  RSSB note that the absolute risk of a SPAD is 
highest during the day because more trains are in service during the day. Alternative graphs 
that depict time of day factors and further details of how RSSB controlled for exposure to risk 
                                             
16 Source: RSSB T059 Human Factors Study of Fatigue and Shift Work. Working Patterns of Train 
Drivers: Implications for Fatigue and Safety. 
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can found in the RSSB report T059 Human Factors Study of Fatigue and Shift Work. 
Working Patterns of Train Drivers: Implications for Fatigue and Safety. 
www.rssb.co.uk/research/allsearch.asp. 
 

 
 

Figure 3.2: Relative SPAD Risk - Time on Task 17 
 
 

 

    
Figure 3.3: Relative SPAD risk - Consecutive Shifts 18 

 
SPADs and the distribution of rest days 
 
Another RSSB study reported on OPSWEB19 found an increased risk of SPADs when drivers 
have only a single day's break; a decrease in SPAD risk for breaks between 3 and 7 days; 
and an increase in risk following a break of 7 days or more. 

                                             
17 Source: RSSB T059 Human Factors Study of Fatigue and Shift Work. Working Patterns of Train 
Drivers: Implications for Fatigue and Safety. 
18 Ibid 
19 http://www.opsweb.co.uk/tools/common-factors/PAGES/QA.aspx?id=32 
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Work schedule design to reduce accident risk 
 
The RSSB research concluded that shift designs should take into account scheduling 
dimensions that have the potential to reduce accident risk.   How to manage shiftwork 
problems – a research perspective is a table of principles for the design of shift work 
developed by the RSSB based on their incident data analysis and research on good practice. 
It can be found in Understanding Human Factors: A Guide for the Railway Industry at 
www.rssb.co.uk/pdf/Guide_Jun_08_screen_version.pdf.   

3.3 Analysis of Human Factors Data 
 
As previously discussed, information regarding the driver and other relevant operational and 
organisational factors can be collected using the suggested checklists (Forms A, B and C 
Appendices A, B & D).  Compilation of this data will provide some insight into human factors 
and organisational factors contributing to SPADs.   
 
Some types of data analysis that can be performed are as follows: 

- Different age groups and experience (E.g. UK SPAD data by driver age - Figure 3.4 )   
- SPADs where drivers reported unusual or unfamiliar circumstances (potentially also 

related to driver experience) 
- SPADs following extended time off eg prolonged sickness or leave  
- Time into the shift that the SPAD occurred and shift time remaining  
- SPADs with internal or external distractions as a contributing factor  
- SPADs for different types of signals or specific routes. 

3.3.1 Age factors 
Figure 3.4 presents RSSB20 data normalised by ITSRR to represent SPAD incidence (rate 
per 1000 drivers) by driver age over four consecutive years.  In this example it can be seen 
that each of the age groups is performing at a similar rate (when normalised as SPADs per 
1000 drivers in the each group).  The drop in rate for 2007 is due to the reduction in total 
number of SPADs, probably due to the influence of the implementation of TWPS. 
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Note: SPADs where the driver was not found to be responsible are excluded 

 
Figure 3.4:  UK SPADs per 1000 Drivers by Age 2004 to 2007 

                                                                                                                                           
 
20 RSSB SPAD performance report Q2 2007 
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3.3.2 Driver experience 
RSSB also provide data21 on SPADs by driver experience. This has been normalised by 
ITSRR as a rate per 1000 drivers and presented in Figure 3.5.  It clearly shows poor SPAD 
performance in experience band 1-5 years especially for drivers with 1 to 2 years experience. 
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Figure 3.5:  UK SPADs per 1000 Drivers by Experience 2004 to 2007 
 

3.3.3 Human error 
Data on precursor categories can be analysed to determine the greatest contributors to 
SPADs, and the relationship with other factors such as multi-spad signals.  The UK RSSB 
provides an example with Table 3.4 that lists the human error precursor categories. The 
categories in the table match the Immediate Cause Classification presented earlier as Table 
2.3.  The second and third columns show each category of error precursor as a percentage 
of all SPADS, and as a percentage of SPADs that occurred at multi-SPAD signals.   
 
Table 3.4:  Precursor Contribution to SPADs and influence of Multi SPAD Signals22 

Precursor % all SPADs % SPADS at MultiSPAD (4 
or more SPAD) signals  

Misjudge train behaviour  9%  21% 
Failure to react to a caution signal  26%  19% 
Failure to check signal aspect  19%  15% 
Misjudge environmental conditions  8%  10% 
Viewed wrong signal  6%  9% 
Failure to locate signal  9%  7% 
Anticipation of signal clearance  6%  6% 
Violation of rules/instructions  6%  4% 
Viewed correct signal misread aspect  3%  3% 
Misread previous signal  1%  3% 
Ignorance of rules/instructions  1%  1% 
Wrong/ambiguous/incomplete information  4%  1% 
Correct information, but misunderstood  1%  1% 

                                             
21 RSSB SPAD performance report Q2 2007 
22 Source:S&SD 3rd Quarter 1999/2000 Safety Performance Report 
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The data in Table 3.4 suggest that SPADs at multi-SPAD signals are more likely to involve 
the category Misjudge train behaviour than SPADs at all signals.  Otherwise the proportions 
in each of the other error precursor categories appear to be similar for SPADs at multi-SPAD 
signals and SPADs at all signals. However it is important to note that investigators need high 
level competencies in the human factors aspects of investigations to be able to differentiate 
between precursors. In many cases the driver is not aware of the factors that influenced his 
or her performance and it takes a skilled human factors investigator to ensure that pre-
cursors are as accurate as possible.  
 
In presentations23 regarding SPAD strategy RSSB has identified the following priority issues 
and factors that have been identified through UK data. As such they may provide worthy 
starting points for consideration in Australian SPAD investigations and data analysis. 

• Perturbed operation 
• Unusual moves 
• Mobile telephones 
• Diabetes 
• Prescription as well as prohibited drugs 
• Starting Against Signal SPADs 
• Starting from yellow 
• 3-4 aspect transitions 
• Train stop reliance / cues 
• Poor communication 
• Signals to right 

 
The data from the UK presented above shows how a deeper understanding of contributing 
factors to SPADs can be gained.  For example Figure 3.4 suggests driver age does not 
appear to be a significant factor, whereas Figure 3.5 suggests driver experience to be a 
contributing factor.  Such information is invaluable in developing strategies for SPAD 
reduction, as it provides direction in which areas to target.  However railways differ 
considerably in terms of signalling, associated infrastructure and rollingstock, so it is best to 
look at what local data is revealing and form associated strategies. 

                                             
23 Presentation by former RSSB Director Aidan Nelson downloaded from the OPSWEB predecessor 
SPADWEB.  
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4 MITIGATION OF IDENTIFIED SPAD PROBLEMS 
 
Through data collection, 
investigation and analysis, 
contributing problems to SPADs 
can be identified which then 
allows strategies to address 
such problems to be developed.  
This section provides examples 
of a number of strategies and 
programs that can be used to 
address particular problems that 
contribute to SPADs.  They are 
not necessarily the best way for your organisation to deal with the problems, but are put 
forward as ideas on what may be done in the area.  
 

4.1 Mitigation Measures Linked to Investigation Tools 
 
Appendices D and E contain example mitigating measures that link to each item of the 
investigation checklist forms at Appendices B and C. These generic mitigating measures 
were developed in conjunction with Human Engineering based on work for rail industry 
clients in the UK and Australia.   The relationship between the checklists forms and mitigating 
measure forms is shown in Figure 4.1. 
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Figure 4.1:  Link between investigation forms and possible mitigations 

 
An example of the suggested mitigation measures that are linked to the Rolling Stock 
Operator human factors investigation tool is presented as Figure 4.2. 
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Figure 4.2: Example Mitigation Measures for Rolling Stock Operations 
 

http://www.transportregulator.nsw.gov.au

 
 

4.2 Areas of Operational Management to Target 
 
SPAD management spans a number of areas of the management of a railway operation.  
According to the UK based OPSWEB SPAD Risk Management Guide key areas to target 
when developing SPAD mitigation strategies are: 

 Behaviour and performance management of safety critical staff 
 Managing the working environment on the train operations side  
 Route design  
 Infrastructure management  

    MITIGATING MEASURES FOR FORM B - ROLLING STOCK OPERATORS 
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4.2.1 Behaviour & Performance Management of Safety Critical Staff 
Initiatives that help shape behaviour and support performance of staff involved with train 
driving, signalling and train control are key to reducing SPADs.  Staff involved in these areas 
can be considered to the safety critical due to the risks associated with SPADs.  In the 
context of SPADs safety critical staff include: 

 Train drivers / guards / second persons 
 Track machine drivers 
 Signallers / train controllers 
 Shunters 
 Platform staff 
 Worksite protection officers 
 Signal technicians 

 
Managing behaviour and performance of staff covers a number of areas of a safety 
management system.  OPSWEB SPAD Risk Management Guide highlights the following 
areas of focus: 
 

 Recruitment & Selection - How well does your process check applicant’s physical 
ability to perform roles such as driving?  Are mental abilities and aptitudes required 
for the role defined? How well does your process check for these requirements? 

 Training & Competence - How effective is training in areas such as driving and 
signalling? Is it followed by an assessment of competence to ensure individuals are 
competent and that this competence is maintained?  Are SPAD awareness and the 
steps that can be taken to prevent SPADs occurring, a constant feature?  

 Health & Fitness - Are health and fitness issues affecting the performance and 
behaviour of staff such as drivers and signallers? Areas for possible improvement 
include diet, coping with stress, personal life/work balance, and exercise.  

 Fatigue - Research by the UK RSSB indicates a link between aspects of work 
schedules and SPAD performance (see earlier Section: Analysis of work scheduling 
and time of day factors).  Improvements in fatigue management should therefore 
improve SPAD performance.   

 Safety Critical Communication - How well do drivers, signallers, track workers and 
other frontline staff talk to each other using the correct protocols? How does this 
affect the risk of misunderstandings and subsequently SPADs? 

 Briefing - How well are staff briefed in areas such as: 
• Causes of SPADs (both in general terms and directly after an incident)? 
• High risk locations? 
• Changes to infrastructure and the operating environment? 
 

Rail Resource Management & Simulation 
 
A promising area to improve safety critical workers performance and behaviour is Rail 
Resource Management and use of simulation.   
 
Rail Resource Management is a type of applied human factors training (crew resource 
management) that has been responsible for reducing errors and their consequences in 
industries such as aviation.  Investigations of accidents and serious incidents in the transport 
industry have shown that many safety occurrences could have been prevented by people 
making better use of their available resources, such as team members, equipment, 
information and procedures. Effective resource management not only helps to reduce human 
error but enables operators to detect and deal with those errors that have occurred so that 
they can be contained and their consequences mitigated.  As such it is well suited to SPAD 
management practices. 
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Simulation involves artificially creating the train driving environment.  As well as allowing new 
drivers to train in a safe environment it allows the training of unusual events and conditions 
and system malfunctions in a safe environment.  Simulation can become an important part to 
driver training and assessment. 
 
The techniques of Rail Resource Management and Simulation are particularly effective if 
used in combination, such as joint signaller and driver training in combination.  This enables 
signallers and drivers to experience each others tasks and understand how to assist each 
other in detecting potential threats and errors.  Rail Resource Management can also improve 
the training of guards/second persons and drivers by facilitating a team based approach to 
error minimisation (ie one part of the team watches and supports the other part of the team).   
 
ITSRR has published guidance and training materials on Rail Resource Management. 
Further information can be found at www.transportregulator.nsw.gov.au/publications/rrm.html 

4.2.2 Managing the Working Environment 
There are a number of work environment factors that can influence the performance and 
behaviour of safety critical personnel, in turn affecting the risk of a SPAD.  
 
Driving performance can be impaired by factors such as extremes in temperature, poor 
ventilation noise, vibration, poor equipment design or layout. Performance can also be 
impaired by distractions, such as people on and around the train, platforms and rail corridor, 
radio messages, mobile phones, PDAs, and other personal electronic devices. 
 
Following the multiple casualty event due to a SPAD at Chatsworth California in 2008, the 
US FRA has made a ruling to restrict the use of personal electronic or electrical devices, and 
the California Public Utilities Commission unanimously passed an emergency order to 
temporarily ban the use of cellular communication devices by train crew members.  Following 
this the US Congress passed the Rail Safety Improvement Act of 2008, which requires the 
Secretary of Transportation within a year to: complete a study on the safety impact of the use 
of personal electronic devices, including cell phones, video games, and other distracting 
devices, by safety-related railroad employees.  Railways such as the MBTA in the US have 
banned such devices from the cab altogether.  Clearly managing distractions is important in 
relation to SPADs. 

4.2.3 Route Design and Management 
There are a number of factors that affect how difficult a route is to drive, which in turn 
influence SPAD risk. These include: 
• Signal Sighting 
• Route Design/Layout 
• Timetabling 
• Adhesion/ weather conditions 
 
Problems with signal sighting will be revealed by performing signal sighting checks after 
SPADs using tools such as the checklist SPAD Data Collection Form for Infrastructure 
Managers presented as Form C (Appendix D) and Signal Sighting Standards.  Such checks 
can also be done proactively, without having a SPAD if a particular type of signal is found to 
be problematic.  The Infrastructure Managers Form C contains links to possible mitigations 
relevant to the particular infrastructure factor in question.  These mitigations are compiled as 
Appendix E.  Examples of signal sighting mitigations are: 

 removing excess lineside information 
 removing obstructions 
 Increasing signal brightness by using LEDs 
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 Installing back plates on signals to screen out visually complex information behind it 
 
Problems with Route Design/Layout can be revealed by using Signal Sighting Standards as 
well as the checklist items in Form C and associated links to the possible mitigating 
measures in Appendix E.   
 
Another factor to consider with route design/layout is assessment of the likely path or 
trajectory of a train following a SPAD including where catchpoints (derailers) may be 
directing a train. Designs need to ensure that catchpoints are not directing trains into 
stanchions, lineside structures or off embankments.   
 
The timetable can have an influence on the pressure and workload of safety critical 
personnel, including drivers, signallers and platform staff. Humans are more likely to make 
errors when under conditions of high workload, thereby increasing SPAD risk.  Processes 
can be followed to identify and mitigate timetable related SPAD hazards. 
 
Planning for adverse conditions 
 
Extreme weather (intense rail, fog etc), dust, insect swarms and leaf fall can make driving 
difficult and have an influence on train performance. In addition, planning is required to 
maintain the visibility of signals within stopping distances.  Procedures should map out how 
operations are to be performed safely in such conditions. 

4.3 Implementing and Evaluating Strategies 
 
Once potential mitigation measures have been identified and strategic priority target areas 
have been determined, the next step is to implement strategies and evaluate the impact. 
 
Combining some of the details of each of the steps of the continuous improvement cycle is 
presented as Figure 4.3  that summarises the overall SPAD management cycle. 
 
 

 
 
 

Figure 4.3:  SPAD Management Continuous Improvement Cycle. 
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4.4 Getting the message out on SPAD management 
 
Good SPAD management 
practice depends on action by 
people across different 
operational areas and divisions 
and often more than one 
organisation.  Because of this, 
mechanisms for information 
sharing and dialogue are critical. 
Forums and newsletters are 
common ways to disseminate 
good practice and collaboration 
between organisations, however 
increasingly web-portals with on-line content are used to bring ideas and people together. A 
number of useful tools and references on SPAD Management are available on line.  Some 
examples are as follows: 
 
OPSWEB Internet Portal (United Kingdom) - www.opsweb.co.uk 
 
This UK initiative started as SPADWEB. Due to the success of the initiative it expanded and 
re-branded as OPSWEB in recognition that SPAD risk is interconnected with other 
operational risks intrinsic to the rail network.  
 
OPSWEB aims to communicate operational risk issues and provide a platform for sharing of 
good practice.  Content includes material from a wide range of organisations from operators 
to regulatory bodies.  Although the site has a UK focus, 50 of the 300 organisations (at April 
2008) represented by users are from outside the UK.  
 
OPSWEB provides an opportunity for users to contribute examples of good practice that 
relate to risks in train operations. Content is vetted via an editorial review panel. 
 
The site provides an important avenue for dissemination of aggregated data and reports.  For 
example, RSSB provide a weekly report on multi-spad signals, and SPAD incident reports 
each month, quarter and year. 
 
Network Rail Multiple SPAD signals - www.multispad.co.uk 
 
This website contains maps of the UK Rail network with information on multi-SPAD signals in 
various sections of the network.  The Network Rail SPAD policy and strategy also appear on 
the site.  
 
User information is provided on the benefits of incorporating multi-SPAD information into 
Driver training programs and local SPAD management initiatives, including incorporation into 
route knowledge, training and safety briefings for divers/trainers; and incorporation into risk 
assessments.   
 
Halcrow Rail Operational Safety and SPAD Project – UK 
 
Various risk and human factors consultants contribute to development of practical tools on 
SPAD management.  Halcrow UK host a website devoted to their work in this area.  
 
For a number of years 38 UK railways jointly fund a project an Operational Safety Risk and 
SPAD Project on an annual contract basis. Halcrow UK is currently fulfilling this role.  As part 

Investigate SPADs
Collect Data

Analyse Data

Develop Mitigation 
Strategies

Implement Mitigation 
Strategies



    32

of their work Halcrow host a website (http://www.halcrowspad.com/)  and produce a SPAD 
newsletter RedAlert as well as hosting an annual Operational Safety Risk and SPAD 
Conference. 
 
Adhesion Working Group (AWG) http://www.awg-rail.co.uk/ is a non-profit making, 
cross-industry focus group with the sole objective of researching and developing initiatives to 
combat the effects of low wheel / rail adhesion.  
 
As well as developing new concepts the Group stimulates the sharing of information by 
regular conferences, events, informational videos and a twice-yearly newsletter. 
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Independent Transport Safety and Reliability Regulator 
PO Box A2633, Sydney South NSW 1235 AUSTRALIA 
Telephone: +61 (2) 8263 7100    Facsimile: +61 (2) 8263 7200 
Email: contact@transportregulator.nsw.gov.au
Website: www.transportregulator.nsw.gov.au

INITIAL SPAD DATA COLLECTION FOR RAIL INFRASTRUCTURE MANAGERS    -    FORM A

Date: Time: Signal number(s):   

Train number:  Run number:    

Number of signal in rear:  Speed limit:  

Location of SPAD:  Line:  

Type of signalling/safe working system:      

How is the signal protected (e.g. catch point, train stop)?

By how far has the leading cab passed the signal?    

What is the length of the signal overlap?     

Instructions

• Completed forms can be forwarded to ITSRR by Email: occurrences@transportregulator.nsw.gov.au or Fax: 02 8263 7200 

• Rolling Stock Operators to complete Form B 

• Rail Infrastructure Managers to complete Form C

• Copies of this form may be downloaded from www.transportregulator.nsw.gov.au

SPAD classification:      

Were any staff/passengers injured?     Yes   No  

Is there any damage to the rolling stock and/or track/infrastructure?    Yes   No  

If yes, what damage?        
 

        
    

How long was the service delayed:                           Was there a cumulative delay to following services? Yes   No  

If yes, how long?                              Was the train service cancelled? Yes   No  

 

            /            /

(minutes)

(minutes)

(Metres) 

(Metres)

(Km/h)

PART 1: GENERAL DETAILS OF SPAD
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Driver’s name:     Driver’s company:

Driver’s home depot:       

Start of shift (time):  Journey starting point: 

Number of hours since last break:                Destination:  

Alcohol test conducted?   Yes   No     If yes, was it clear?  Yes   No  

Drug test conducted? Yes   No     If yes, was it clear?  Yes   No  

PART 2: DRIVER DETAILS

1. Are you aware you have passed signal           at danger, without authority?   Yes  No  

2. Do you agree that you have passed the signal at danger, without authority?    Yes  No  

 If No: Why do you disagree?         

3. What signal indications did you receive during the approach to the signal?

4. What were the weather conditions at the location of the incident?    

            

5. Did the train safety system automatically apply the brakes?   Yes  No    Don’t know  

6. Have any points been run through?      Yes  No    Don’t know  

7. Are you accompanied in the driving cab? Yes  No   If Yes, by whom?

8. What in your view has led to this incident?

9. Do you consider the train fit to continue?        Yes  No  

10. Do you consider yourself fit to continue?        Yes  No  

Operator:     Vehicle type:     

Vehicle/cab number:     Traction unit number:    

Load of train:     Length of train:     

Was a brake test carried out?  Yes  No   If yes, was the brake test satisfactory? Yes  No  

If No, give details:

PART 3: QUESTIONS TO ASK THE DRIVER

PART 4: DETAILS OF ROLLING STOCK INVOLVED IN THE INCIDENT
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Is there a trip valve fitted to the train? Yes  No   If yes, was it operational?   Yes  No  

Does the train have any other train protection fitted?  Yes  No   If yes, was it operational?   Yes  No  

What type of train protection is fitted? (ATP/ TPWS etc.) 

Were there wheel-rail interface problems? Yes  No  

If yes, give details:       

This information is collected in accordance with the Privacy & Personal Information Protection Act 1998 (NSW) and the Health Records & Information 
Privacy Act 2002 (NSW) and will be treated confidentially.

Authorisation for train to proceed forward received from Operations Control at:                

Driver of train number:   

Is authorised to proceed to:        

Or driver relieve of duty at:      At:  

Why was the signal at stop/danger?        

           
 

OR

Why was the signal returned to stop/danger?       

           
 

Any other observations? 

        

           
 

Signaller:     Signal box/control centre:   

(location)

(location)

    (time)

    (time)

PART 5: AUTHORISATION FOR TRAIN TO PROCEED

PART 6: DETAILS FOR SIGNALLER TO COMPLETE
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Independent Transport Safety and Reliability Regulator 
PO Box A2633, Sydney South NSW 1235 AUSTRALIA 
Telephone: +61 (2) 8263 7100    Facsimile: +61 (2) 8263 7200 
Email: contact@transportregulator.nsw.gov.au
Website: www.transportregulator.nsw.gov.au

SPAD DATA COLLECTION FOR ROLLING STOCK OPERATORS     -    FORM B

SPAD reference number:   Date:   

Time:  Signal number(s):    

Location of SPAD:    

 

2.1. Is it possible that factors associated the driver’s history contributed to the SPAD?

 Consider the following questions:

 2.1.1  Does the driver have less than 2 years experience? Yes   No  

 2.1.2 Is the driver under 25 years of age? Yes   No  

 2.1.3 Were any of the driver’s training and competency records incomplete or not up to date? Yes   No  

 2.1.4 Does the driver have a recent history of previous SPADs or frequent other safety related incidents? Yes   No  

 2.1.5 Did the SPAD occur on the driver’s first shift back after returning from annual leave or prolonged sickness? Yes   No  

 2.1.6 Did the SPAD occur on the driver’s last shift prior to commencing a period of annual leave? Yes   No  

2.2. Is it possible that decreased alertness or fatigue contributed to the SPAD?

 Consider the following questions:

 2.2.1  What is the drivers usual basic nightly sleep need  
(when left to wake naturally after a few days off work)? Usual sleep needed =                 hours

 2.2.2 Did the driver get less sleep duration than usual (calculated above) over the previous 72 hours? Yes   No  

 2.2.3 Was the previous 72 hours sleep lower quality (e.g. fragmented or disturbed)? Yes   No  

 2.2.4 Was the quality of rest influenced by the sleep environment or other unusual events? Yes   No  

 2.2.5 Had the driver been awake for over 15 hours at the time of the SPAD (excluding naps)? Yes   No  

 2.2.6 Did the SPAD occur during a low point of alertness,

  i.e., at night (00:00 to 06:00) or in the afternoon 14:00 – 16:00? Yes   No  

 2.2.7  Did the driver experience any feelings of sleepiness or difficulty sustaining 

  attention during the shift prior to the SPAD? Yes   No  

 2.2.8 Did the driver have an extended period of commuting that may have impacted on sleep opportunity? Yes   No  

 See Part 3.1 below to determine if work schedules contributed to fatigue

            /            /

PART 1: SPAD REFERENCE DETAILS

PART 2: DRIVER FACTORS

Instructions

• Completed forms can be forwarded to ITSRR by Email: occurrences@transportregulator.nsw.gov.au or Fax: 02 8263 7200

• It is recommended that a copy of this form be provided to the rail safety worker involved

• Copies of this form may be downloaded from www.transportregulator.nsw.gov.au
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2.3. Is it possible that factors associated with the driver’s physical and mental state at the time of the SPAD contributed to the SPAD?

 Consider the following questions:

 2.3.1 Did the driver report a lapse in concentration due to personal worries or having other things on their mind? Yes   No  

 2.3.2 Did the driver fail a drugs or alcohol screening test applicable to the time of the SPAD? Yes   No  

 2.3.3 Was the driver using any medication at the time of the SPAD that may have 

  adversely affected his/her vigilance or reaction times? Yes   No  

 2.3.4 Was the driver suffering from pain, illness or a health issue that may impact on sleep or alertness? Yes   No  

 2.3.5 Has the driver experienced any excessive daytime sleepiness or difficulties falling or staying asleep? Yes   No  

3.1. Is there a possibility that the work schedule impacted on the driver’s alertness/opportunity to recover?

 

Consider the following questions:

 3.1.1 Does the 14 day work schedule history contain dimensions that reduce opportunity for recovery sleep, e.g.:

  • excessive hours/overtime Yes   No  

  • excessive night work Yes   No  

  • quick turnarounds (e.g. 1 day or less after night work) Yes   No  

  • excessive lift ups (i.e. shift start time was considerably earlier than previous shift) Yes   No  

  • excessive consecutive shifts (e.g. more than 7) Yes   No  

  • irregular starting times Yes   No  

 3.1.2 Did the driver fail to have adequate breaks (to maintain alertness) during the shift in which the SPAD occurred? Yes   No  

 3.1.3  Were there workload factors (e.g. demanding or monotonous tasks) in combination with 

  prior sleep loss that may have degraded performance? Yes   No  

 
3.2. Did the driver experience any unusual or unfamiliar circumstances which may have contributed to the SPAD?

 Consider the following questions:

 3.2.1 Was the driver experiencing an unusual/uncommon situation? Yes   No  

 3.2.2 Was the driver facing time pressure, such as: 

  • Aiming to keep to a route booked ahead of a slower train? Yes   No  

  • Trying to reach a changeover or relief point? Yes   No  

  • Altered timetable due to trackwork or transposed running? Yes   No  

 3.2.3 Did the driver feel that he/she was unfamiliar with the route driven or the location where the SPAD occurred? Yes   No  

 3.2.4 Did the driver feel that he/she was unfamiliar with the train controls or driving characteristics? Yes   No  

PART 3: OPERATIONAL/ORGANISATIONAL FACTORS 

DETAILS OF SHIFTS WORKED ON PREVIOUS TWO WEEKS

Date Start Finish Date Start Finish Date Start Finish
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3.3. Were there internal distractions that may have caused the driver to have a SPAD?

 Consider the following questions:

 3.3.1 Was the driver experiencing physical discomfort (e.g. too hot/too cold/excessive noise or vibration)? Yes   No  

 3.3.2 Was the driver distracted by operating any of the train radio systems? Yes   No  

 3.3.3 Was there an auditory distraction within the cab on approach to the signal   

  (e.g. radio, telephone, tones or alarms)? Yes   No  

 3.3.4 Was the driver distracted by any other in-cab equipment or operational activity (e.g. vigilance devices, 

  train operating systems, PA, train fault alarms, reading timetables or other documents, station duties)? Yes   No  

 3.3.5 Was the driver distracted by any in-cab non-operational activity (e.g. adjusting the driver’s chair, 

  boiling the kettle or obtaining a drink, packing a bag, reading newspapers or mobile phone use)? Yes   No  

 3.3.6 Is there evidence that another person(s) in the cab distracted the driver? Yes   No  

 

3.4. Were there external distractions that may have caused the driver to have a SPAD? 

 Consider the following questions:

 3.4.1 Was the driver distracted by activity at a level crossing? Yes   No  

 3.4.2 Was the driver distracted trying to read lineside information on the approach to the signal? Yes   No  

 3.4.3 Was there a compelling but non-operational distraction on the lineside (e.g. a trespasser)? Yes   No  

 3.4.4 Was the driver distracted trying to control the train speed on a falling gradient? Yes   No  

 3.4.5 Was there a temporary speed restriction in operation close to the SPADed signal at the time of the SPAD? Yes   No  

 3.4.6 Was the driver distracted by contractors working at the lineside or any temporary lineside equipment/material? Yes   No  

 3.4.7 Was the driver distracted by a passenger? Yes   No  

3.5. Was the driver’s view of the signal obscured?  

 Consider the following questions: Yes   No  

 3.5.1 Was the driver’s blind obscuring their view of the signal? Yes   No  

 3.5.2 At the time of the SPAD was the driver’s view of the signal obstructed by the presence of another train? Yes   No  

 3.5.3 Was the driver’s view of the signal obscured by any temporary equipment or material associated with 

  building work on or around the line? Yes   No  

 3.5.4 Was the driver’s view of the signal obscured by ground vegetation/foliage? Yes   No  

 3.5.5 Was the driver’s view through the windscreen limited, e.g. by dirt on the glass? Yes   No  
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 3.6. Was there anything that affected the driver’s perception of the signal? 

 Consider the following questions:

 3.6.1 Was the driver wearing sunglasses that are suitable for driving1?  Yes   No  

 3.6.2 Was the driver’s vision affected by direct glare from sunlight shining in their eyes? Yes   No  

 3.6.3 Was there fog, mist or rain (sleet or snow) at the time of the SPAD? Yes   No  

 3.6.4 Did the driver misjudge the distance to the signal due to low light levels? Yes   No  

 3.6.5 Could the signal’s visibility be adversely affected by sun glare shining off the signal lens? Yes   No  

 3.6.6 Could a signal-like light be in the driver’s field of vision on approach to the signal? Yes   No  

 3.6.7 On a curved approach, could the driver mistake a parallel signal as his/her own? Yes   No  

3.7. Did the driver make an incorrect early assumption about the signal aspect? 

 Consider the following questions:

 3.7.1 Did the driver make an incorrect assumption about a signal indication because they only saw one 

  of the aspect lights (e.g. top or bottom aspect)? Yes   No  

 3.7.2 Did the driver believe that the SPADed signal was showing a low speed indication? Yes   No  

 3.7.3 Had the driver been driving on successive caution signals prior to the SPAD? Yes   No  

 3.7.4 Did the driver focus on the turnout indication rather than the cautionary aspect of the signal in rear? Yes   No  

 3.7.5 Is this signal normally (i.e. more than 75% of the time) encountered at a proceed aspect? Yes   No  

 3.7.6 Did the driver expect the SPADed signal to conditionally clear? Yes   No  

 3.7.7 Did the driver assume that they could go past the SPADed signal at stop, e.g. under Special Working? Yes   No  

 3.8. Did recent changes or other factors affect driver braking behaviour or judgement? 

 Consider the following questions:

 3.8.1 Did the driver fail to account for low adhesion at the time and location of the SPAD? Yes   No  

 3.8.2 Prior to the SPAD had the driver transferred from one train to another with different braking capabilities? Yes   No  

 3.8.3 Prior to the SPAD had the driver or train recently switched between different types of braking system, 

  e.g. EP to auto or auto to EP? Yes   No  

 3.8.4 Did the SPAD occur shortly after drivers have changed ends? Yes   No  

 3.8.5 Have recent changes been made to the landscape/non-operational infrastructure along the lineside 

  (e.g. landmarks, buildings, advertisements)? Yes   No  

1  Sunglasses should comply with AS/NZ 1067 and Fair Trading Regulation 2007. Certain types of lenses are marked with a warning that they “must not be used when 
driving” if they are not suitable for driving (e.g. if they are too dark or coloured in a way that could affect perception of colours).
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3.9. Did other railway personnel or system processes contribute to the SPAD? 

 Consider the following questions:

 3.9.1 Did the SPAD occur shortly after a driver change? Yes   No  

 3.9.2 Did any action of the guard/PSS contribute to the SPAD?  Yes   No  

 3.9.3 Is there any evidence that the signaller may have contributed to the SPAD (e.g. by setting the 

  signal back in the face of the driver)? Yes   No  

 3.9.4 Is there any evidence that a failure in safety critical communications may have contributed to 

  the SPAD (e.g. drivers – driver communications during changeover; driver - signaller communications; 

  driver – protection officers/hand signaller communications; driver guard communications)? Yes   No  

 3.9.5 If there were recent infrastructure changes prior to the SPAD were they effectively communicated in a

   timely manner to the driver? Yes   No  

 3.9.6 Did the driver believe that he/she was authorised to move by a signaller, shunter or hand signaller?  Yes   No  

 3.9.7 Did the service stop at an intervening station or a worksite after the caution signal and before the 

  SPADed signal? Yes   No  

 3.9.8 Has the signal layout been altered recently? Yes   No  

3.10. Was the driver attending to the wrong visual cues that they may have taken as evidence that they could proceed? 

 Consider the following questions: 

 3.10.1 Was the driver attending to train stops? Yes   No  

 3.10.2 Was the driver attending to an opposing movement? Yes   No  

 3.10.3 Was the driver attending to changes to other signal indications? Yes   No  

4.1. Is there evidence that the driver was powering against the brake at the time of the SPAD? Yes   No  

4.2. Is there evidence that the driver was exceeding the nominated track speed prior to the SPAD? Yes   No  

4.3. Is there evidence that the vigilance alarm went off at the time of the SPAD? Yes   No  

PART 4: DATA LOGGER INFORMATION

This information is collected in accordance with the Privacy & Personal Information Protection Act 1998 (NSW) and the Health Records & Information 
Privacy Act 2002 (NSW) and will be treated confidentially.
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APPENDIX C 

MITIGATION MEASURES FOR FORM B - ROLLING STOCK OPERATORS      

 
Instructions 

• This form links to FORM B – Appendix B – SPAD Data Collection Form B for Rolling Stock Operators 
• A number of possible mitigation measures are presented below for consideration by the Rolling Stock Operator.   
• Measures have been grouped according to the contributory factors that they relate to.   
• Mitigation measures presented in italic text are more applicable to the Infrastructure Manager of the relevant network. 

 
The potential mitigation measures presented below are: 
 
Part 1.1: General measures for consideration after every SPAD ..........................................................................................1 
Part 2.1: Where factors associated with the driver’s history contributed to the SPAD...........................................................1 
Part 2.2: Where decreased alertness or fatigue contributed to the SPAD.............................................................................3 
Part 2.3: Where factors associated with the driver’s physical & mental state contributed to the SPAD ................................4 
Part 3.1: Where the work schedule impacted on the driver’s alertness/ opportunity for recovery ........................................4 
Part 3.2: Where the driver experienced unusual or unfamiliar circumstances.......................................................................5 
Part 3.3: Where there were internal distractions ...................................................................................................................6 
Part 3.4: Where there were external distractions...................................................................................................................7 
Part 3.5: Where the driver’s view of the signal was obscured ...............................................................................................8 
Part 3.6: Where something affected the driver’s perception of the signal..............................................................................8 
Part 3.7: Where the driver made an incorrect early assumption about the signal aspect....................................................10 
Part 3.8: Where recent changes or other factors affected driver braking behaviour or judgement......................................10 
Part 3.9: Where other railway personnel or system processes contributed to the SPAD....................................................11 
Part 3.10: Where the driver attended to the wrong visual cues which they took as evidence that they could proceed.......12 
Part 4: Data Logger information...........................................................................................................................................13 
 

 
PART 1: GENERAL MEASURES 

 
Part 1.1: For consideration after every SPAD 

• Investigate the SPAD according to the guidance provided in the SPAD guidance document to identify possible contributory 
factors. 

• Ask the driver to recount how they could have better managed the situation and reinforce procedures and/or professional driver 
behaviours as required. 

• Maintain a list of all SPAD traps that are identified on each route, show them on a route hazard map and display it in relevant 
depots.  If there is sufficient evidence, consider adding the SPADed section of track to the list of SPAD traps.  Include all SPAD 
traps in the driver route knowledge training. 

• Review the driver’s history, including the number of previous SPADs or other safety related incidents. Consider the potential for 
similar situations to arise. 
 

PART 2: DRIVER FACTORS 
 

Part 2.1: Where factors associated with the driver’s history contributed to the SPAD 
2.1.1  If the driver has less than two years experience  

• Consider dividing drivers into categories according to age/experience.  Analyse SPAD data according to category of experience 
and SPAD type.  If inexperienced drivers are involved in a greater number of SPADs than would be expected consider the 
following: 

- a review of training programs for new drivers and periodic driver training. 
- the need to implement some form of applied human factors training program, such as Rail Resource Management (RRM) 

training to address the risk of human error.24 
- To reduce the number of SPAD occurrences, the following training requirements should be considered: 

• Training in degraded driving scenarios (e.g. using simulators); 
• Route geography knowledge; 
• Route SPAD traps/specific route hazards; 

                                             
24The RRM project has developed best practice applied human factors training for rail safety workers across Australia.  It includes a best 
practice review, comprehensive guidelines and generic training materials (http://www.transportregulator.nsw.gov.au/publications/rrm.html). 
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• Signal knowledge; 
• Speed restriction knowledge; 
• Train braking knowledge; 
• Train protection systems; 
• Communication systems and emergency procedures. 

- Implement a mentoring scheme for young and newly qualified drivers. 
- Consider developing a tool that compiles information about previous safety related incident and highlights drivers who may 

be at greater risk of a SPAD. 
- Review driver selection methods to ensure that they are appropriate and take into account the non-technical skills that are 

required for the role25. 

2.1.2 If the driver is less than 25 years of age – consider measures as described in 2.1.1. 
2.1.3 If the driver’s training and competency records are incomplete or not up to date 

• Arrange for driver training as necessary. 
• Review competency management systems: Competency management systems should flag training renewal dates ahead of their 

expiration and ensure that training records are complete.  Systems should be in place to prevent drivers driving trains without 
current required competences. 

• Consider the organisational culture issues: Did the driver feel comfortable reporting training issues? 
• Ensure drivers are aware that they should inform management when they know that training is required or competency is due for 

renewal. 

2.1.4 If the driver’s record of safety related incidents indicate that the driver has been involved in more incidents than average 
• Review the driver's record and use knowledge of the underlying causes of the incidents to generate an appropriate action plan.  

This should take into account the contributory factors of any previous SPADs to see whether risk taking behaviour was involved or 
whether other personal factors may have played a role. 

• As necessary, arrange for driver skill/knowledge training in: 
- Applied human factors training such as RRM; 
- Degraded driving scenarios; 
- Route geography knowledge; 
- Route SPAD traps/specific route hazards; 
- Signal knowledge; 
- Speed restriction knowledge; 
- Train braking knowledge; 
- Train protection systems; 
- Communication systems and emergency procedures. 

• Consider developing an improved driver selection process based on a detailed understanding of the non-technical skills required 
for the role. 

2.1.5 If the SPAD occurred on the driver’s first shift back after returning from leave/ prolonged sickness 
• Consider a pre-work briefing for the driver's first shift back that highlights the risks. 
• If practical, change rostering procedures to give drivers easier routes/ lighter duties or later starts on the first day back. 
• Ensure drivers are aware of the effects of a long break from duty.  Drivers should be briefed on reducing fatigue, skill erosion 

effects and possible coping strategies.  Reinforce their duty to return to work fully rested. 
• Driver training or awareness programs should consider highlighting times when drivers are more likely to have a SPAD (e.g. Did 

you know that you are more at risk of a SPAD when you have just got back from holiday?). 
• In the case of leave taken overseas, ensure drivers are aware of circadian (jet lag) effects of crossing time zones and encourage 

them to take additional days of leave to acclimatise to local time prior to return to work.  

2.1.6 If the SPAD occurred on the driver’s last shift prior to commencing a period of leave 
• Consider a pre-work briefing in the week prior to leave to highlight that accident risk may be elevated before and following leave 

periods. 
• Consider alerting drivers to risks when they get notice of leave approval 
• Consider timely briefings/presentation of information. 
• Ensure that drivers do not work excessive overtime in the lead up to annual leave. 

                                             
25 Non-technical skills - the specific interpersonal skills, behaviours and attitudes associated with safe, proficient 
performance.   
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• Driver training, information and awareness programs highlighting times when drivers are more likely to have a SPAD (e.g. Did you 
know that you are more at risk of a SPAD when you are just about to go on holiday?). 

 
Part 2.2: Where decreased alertness or fatigue contributed to the SPAD 
2.2.1 If the driver had less sleep duration than usual over the previous 72 hours (see response to Form B - 2.2.1) and or: 
2.2.2 If the driver’s previous 72 hours sleep was lower quality than usual (e.g. fragmented or disturbed)? 

• Investigate if the reduced quality and quantity of sleep was due to the work schedule (eg night work) or if there were personal 
factors that impacted on sleep prior to the SPAD. Factors associated with the work schedule are addressed in Part 3.1.  If the 
reduced sleep was due to personal factors, try to ascertain if the circumstances were one off or potentially ongoing.  Strategies 
include: 

• Ensure the driver understands operational requirements eg 
- Need to prioritise sleep, where schedules allow sufficient opportunity for it; 
- Fitness for duty requirements;   

• Ensure driver has appropriate knowledge in fatigue management including 
- Impact of fatigue on safety and health; 
- Lifestyle factors and managing work and non-work conflicts; 
- Maintaining good sleep habits and sleeping environment; 
- Short term countermeasures such as breaks, napping, caffeine and bright light 
- Stress management techniques; 
- Effects on alertness of drugs, alcohol and medications; 
- Effects on alertness of health problems and illnesses.  

• If the investigation process yields gaps in the driver’s knowledge or skills in fatigue management, consider reviewing 
organisational procedures for fatigue management training. 

2.2.3 If quality of rest was influenced by the sleep environment or other unusual events 
• Ascertain if the circumstances were one off, or an ongoing problem.  Investigate if it is practical to improve the quality of the sleep 

environment (whether home, barracks or motel etc). Ensure the driver is aware of good sleep habits. 
2.2.4 If the driver had been awake for over 15 hours at time of the SPAD (excluding naps) 

• Minimise length of night/early morning shifts where practical. Ensure the driver is aware of the benefits of a nap in the afternoon 
prior to commencing the first night shift. Consider provision of relief where delays or laybacks may cause extended time awake. 

2.2.5 If the SPAD occured during a low point of alertness, i.e., at night (00:00 to 06:00) or in the afternoon 14:00 – 16:00 
• Ensure the driver is aware of the symptoms of fatigue, implications of sleepiness for safety and importance of practical 

management strategies such as a short break from the cab, caffeine and seeking assistance from others. 
• Advise driver to avoid swaps that increase successive night/early morning shifts. Ensure weekly breaks are timed for adequate 

recovery between blocks of shifts. 
• Optimise crewing arrangements to allow for adequate breaks from driving during the shift. 
• Encourage drivers to take advantage of available breaks during the early morning hours and mid-afternoon rather than working 

through them.  
• Investigate if it is practical to enhance operational facilities and procedures for alertness management such as napping, bright 

light and access to caffeine and food. 

2.2.6 If a driver experienced feelings of sleepiness or had difficulty sustaining attention during the shift prior to the SPAD  
• Look for opportunities to provide variety in driving tasks to avoid monotony where possible. 
• Ascertain if the driver employed any alertness management strategies with onset of symptoms. 
• Review procedures for management of sleepiness in train crew26. Determine awareness of procedures among train crew, 

signallers, controllers and supervisors. 
• Encourage a reporting culture to avoid stigma associated with drivers identifying as fatigued. 

2.2.7 If driver had an extended period of commuting that may have impacted on sleep opportunity 
• Ascertain what circumstances lead to the extended commuting. Discuss if there are reasonably practicable options for instances 

where an extended commuting period could impact on recovery sleep (such as alternative accommodation, remote sign on or 
shorter shift).  

 

                                             
26 More details of mitigating measures can be found in Rail Safety and Standards Board 2008. Review of coping 
strategies to mitigate fatigue of train drivers. Report No T059 Human Factors Study of Fatigue and Shiftwork. 
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Part 2.3: Where factors associated with driver’s physical & mental state at time of SPAD contributed to the SPAD 
2.3.1 If the driver reported a lapse in concentration due to personal worries or having other things on their mind 

• Where stress or personal worries are identified as contributing to concentration lapses: 
- Ensure that the driver is aware of the effects of stress on performance and has the opportunity to discuss any issues with 

his/ her manager. 
- Ensure the driver is aware of services such as an Employee Assistance Program. 
- In some cases it may be necessary to recommend that the driver attend a psychological consultation (such as EAPS). 
- Consider reviewing monitoring procedures (i.e. the chain of care), and the management arrangements.  
- Assess if there were cultural factors that discouraged the driver from seeking help. Look for practical ways to de-stigmatise 

stress and psychological issues such as through briefings and mentoring programs. 
2.3.2 If a driver’s drug and/ or alcohol test is positive or they indicate use of an over the counter medication that may cause 

drowsiness  
• Follow organisational procedures to seek further information from the driver and pathology service provider regarding the test 

results. 
• If necessary consider disciplinary action in line with Just Culture guidelines27 and ensure that the Just Culture discipline process is 

enforced consistently. 
• Refer driver to confidential counselling or to their general practitioner if medications are involved. 
• Promote a culture where drivers are seen as key team members with important safety responsibilities and high performance 

standards. 

2.3.3 If driver was using medication at the time of the SPAD that may have adversely affected his/ her vigilance or reaction 
times 

• Consider educating the driver on the possible side effects of medication and suggest that they obtain advice from their general 
practitioner. 

• Consider disciplinary action in line with Just Culture guidelines and ensure that the Just Culture discipline process is enforced 
consistently. 

• Consider awareness programs that highlight the over-the-counter drugs that could cause a driver to fail a drug test. 
• Driver training should highlight that drivers must make themselves aware of the possible side effects of medications they may be 

taking (including side effects from combinations of drugs), and should not work if these include drowsiness or other effects that 
may impair alertness and performance. 

2.3.4 If the driver was suffering from pain, illness or a health issue that may have impacted their sleep or alertness 
• Encourage the driver to see their general practitioner. 

2.3.5 If the driver is experiencing excessive daytime sleepiness or difficulty falling or staying asleep  
• Encourage the driver to seek medical assessment to determine if there is a sleep disorder.  Check that they are up to date with 

the requirements of the Health Assessment Standards. 
 

PART 3: OPERATIONAL/ORGANISATIONAL FACTORS 
 

Part 3.1: Where the work schedule impacted on the driver’s alertness/ opportunity for recovery 
3.1.1 If the 14 day work schedule history contains dimensions that reduced the opportunity for recovery sleep 

• Review actual work history to determine consistency with operational rostering principles and procedures.  
• Determine if any dimensions occurred due to changes to planned rosters, and if the changes were managed according to 

operational procedures and limits. 
• Ascertain if this driver’s roster is typical, by reviewing the overall roster system to ensure that distribution of night work/overtime is 

not leading to fatigue for particular drivers. 
• Look for opportunities to restructure rosters against good practice guidance28 by reducing dimensions that may contribute to 

fatigue eg:  
- Excessive hours or night hours or long shift duration; 
- Excessive consecutive shifts (eg RSSB analysis suggests relative risk of SPAD elevated after six consecutive shifts); 

                                             
27 The RRM guidelines describe a just culture as one element of safety culture. In a just culture, acceptable and unacceptable behaviour is 
clearly defined, and people are not blamed for normal errors. Equally importantly, those who intentionally violate established rules and 
procedures should be held accountable for their actions. Such a policy encourages people to openly discuss errors and even routine violations, 
so that other people can learn from them and improvements can be made to the error tolerance of the system.(RRM Guidelines, pp. 27). 
28 Rail Safety and Standards Board 2008 How to manage shiftwork problems – a research perspective. Report no.T802 Understanding Human 
Factors a guide for the railway industry V1.0  
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- Quick turnarounds between shifts ( e.g. double backs); 
- No weekly long break (two uninterrupted night sleeps with a day off in between).  

• Ensure that proposed changes do not create problems elsewhere in the roster system. 
• Review workforce projection processes to ensure that there is adequate staffing for foreseeable demand. 

3.1.2 If the driver did not have adequate breaks in order to main alertness during the shift in which the SPAD occurred 
• RSSB research suggests that SPAD risk increases with time on task, particularly after 4.5 hours. Ensure that adequate breaks 

within shifts are built into schedules and that drivers take the breaks made available to them. Where possible, breaks should be 
taken outside the cab. 

3.1.3 If there were workload factors (e.g. demanding or monotonous tasks) which combined with prior sleep loss which 
degraded driver performance 

• Consider assessing workload associated with particular routes and times of day and developing tailored strategies. During 
periods of high and low workload performance can be impaired where there is a prior sleep debt from working night hours.  

• Consider integration of workload related management practices for particular routes into driver training and SPAD awareness 
initiatives. 

 
Part 3.2: Where the driver experienced unusual or unfamiliar circumstances that contributed to the SPAD 
3.2.1 If it was the driver’s first experience of an unusual or uncommon situation 

• Ensure that training for new drivers includes: 
- Applied human factors training such as RRM, non-technical skills; 
- Degraded driving scenarios (e.g. severe weather conditions); 
- Route geography knowledge; 
- Route SPAD traps/specific route hazards. 

• Experienced drivers should be given an opportunity to receive some training or experience in unfamiliar situations as part of 
periodic safety refresher training. 

3.2.2 If the driver was facing time pressure 
• Reinforce 'safety first' professional driving behaviours and enforce disciplinary action for risk taking behaviour or encouraging 

others to engage in risk tasking behaviours that are contrary to operational procedures. 
• Minimise occasions of drivers having to drive under time pressure, e.g. by timetable changes. 
• Driver training or awareness programs should consider highlighting times when drivers are more likely to have a SPAD. (Did you 

know that you are more at risk of a SPAD when...? for example when they are under time pressure). 

3.2.3 If the driver felt that they were unfamiliar with the route or the location where the SPAD occurred 
• Determine why the driver was driving an unfamiliar route and investigate the potential for similar situations to arise - consider 

associated risk mitigations. 
• As necessary, arrange for driver skill/knowledge training in: 

- Route geography knowledge; 
- Route SPAD traps/specific route hazards; 
- Signal knowledge; 
- Speed restriction knowledge; 
- Train braking knowledge; 
- Train protection systems;  
- Communication systems and emergency procedures. 

• Implement a mentoring scheme for young and inexperienced drivers. 
• Procedures should ensure that drivers report that they are unfamiliar with a section of track if they are rostered or re-routed onto 

it. 
• Driver training or awareness programs should consider highlighting times when drivers are more likely to have a SPAD (Did you 

know that you are more at risk of a SPAD when...?', for example when they are driving an unfamiliar route). 

3.2.4 If the driver reported that they were unfamiliar with the train controls or driving characteristics 
• Determine why the driver was driving an unfamiliar train and investigate the potential for similar situations to arise - consider 

associated risk mitigations. 
• Ensure that driver training covers the differences, and transitioning between, different set types and includes the use of 

simulators. Possible hazards to look out for when transitioning should be highlighted. 
• As necessary, arrange for extra driver skill/ knowledge training in traction types and handling and train braking knowledge (e.g., 

types of trains, running brake test location, car markers, railhead condition, sandite locations, low adhesion areas, etc.). 
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Part 3.3: Where there were internal distractions that caused the driver to have a SPAD 
3.3.1 If the driver was distracted by physical discomfort 

• Investigate the specific in-cab environmental issue and determine if it is reasonably practicable to rectify the issue without 
introducing new risks.  Ensure that there is a mechanism for ongoing issues to be addressed in the design of any new rollingtock 
that is commissioned.  

• Where possible ensure that cab environmental controls are set to the appropriate defaults. 
• Ensure that all cabs comply with human factors/ergonomics guidelines concerning cab temperature, air quality, vibration and 

lighting. 
• Ensure regular maintenance of cab environmental control systems. 
• Ensure blinds are fitted and maintained. 
• Ensure adequate supply of water, and access to welfare facilities at regular points on the network. 

3.3.2 If the driver was distracted by operating a radio system 
• Consider refresher training on radio protocols, training in professional driving techniques and task prioritisation (e.g. setting up 

train radio, when to answer radio). 
• Investigate if the driver was trying to fix a radio system that was not working properly. If required initiate a check of the 

transponder equipment for that area. 
• Ensure radio maintenance procedures are adequate. 
• Encourage drivers to report faults and failures. 

3.3.3 If the driver reported an auditory distraction within the cab 
• Review in-cab alarms to ensure they are not too loud (eg to cause startle effect), urgency mapping is appropriate, and that they 

are distinct enough to be differentiated, do not mask one another and are appropriately prioritised. 
• Consider which alarms/broadcasts are safety-critical and which events require an urgent response from the driver.  
• Ensure that only important faults are reported to the driver with an auditory alarm. 

3.3.4 If the driver was distracted by other in-cab equipment or operational equipment 
• Reinforce safety oriented professional driving behaviours and task prioritisation. 
• Ensure that official documentation given to drivers is accurate and easy to read. 
• Recommend briefings to increase driver awareness of the necessity for completing train preparation duties (head-in-cab duties) 

before moving off. 

3.3.5 If the driver was distracted by an in-cab non-operational activity 
• Consider putting in place a mobile phone policy and where such a policy exists, ensure adherence to it.. 
• Consider random checks to ensure that, whilst on duty, the driver does not attend to information that is not relevant to driving 

tasks (e.g., reading newspaper, using mobile phone). 
• Encourage drivers to leave sources of distraction (e.g., newspaper, mobile phone) in a bag away from the primary driving 

interface area through awareness campaigns. 

3.3.6 If there is evidence that another person in the cab distracted the driver: 
• Consider counselling or disciplinary action if distraction by an in-cab passenger contravened protocols. 
• Consider revising the in-cab protocol document issued with cab passes. 
• Ensure that Cab Passes are strictly controlled.  Review issue lists to identify and withdraw unwanted passes. 
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Part 3.4: Where there were external distractions that caused the driver to have a SPAD 
Review the need to include some form of applied human factors training such as Rail Resource Management (RRM) training to help drivers 
deal with distractions. 

3.4.1 If the driver was distracted by activity at a level crossing 
• Consider implementing a driver training and awareness programme e.g. briefing sessions to raise awareness of risk and ensure 

route knowledge is adequate; poster campaign warning drivers of risk. 
• Consider implementing a pre-journey briefing that requires drivers to go though potential hazards or SPAD traps on their route. 

This is similar to best practice in other industries. 
• If there are level crossings on the network that are responsible for numerous SPADs perform a signal sighting to investigate and 

consider infrastructure changes if necessary. 

3.4.2 If the driver was distracted trying to read lineside information 
• Encourage drivers to report any sighting difficulties. 
• Move lineside signage if it obscures the signal; consider removing it altogether if not useful. 
• Remove sources of obstruction as much as possible. 
• Where necessary, review anti-trespass and anti-vandalism measures in the surrounding area. 
• All signs and other visual aids should be kept clean, which may require rigorous management of contractors by infrastructure 

maintenance management staff.  
• Review maintenance arrangements and driver reporting procedures, to make sure that these are adequate. 

3.4.3 If the driver was distracted by a non-operational lineside distraction 
• Brief drivers on the fact that they can be distracted, make them aware of the kinds of distractions they may face, e.g. pedestrians, 

livestock, advertisements etc. 
• Consider including re-focusing techniques and risk commentary driving in driver training. 
• Consider infrastructure changes such as fencing to deliberately obscure known distractions. 

3.4.4 If the driver was distracted trying to control the train speed on a falling gradient 
• Ensure that driver training includes effective training on different gradient profiles. 
• If signals must be at points of significant change in gradient: 

- Recommend driver awareness briefings; 
- Maximise the signal viewing time; 
- Ensure that gradient signs are kept clean and clear of vegetations; 
- Ensure that gradient signs are positioned correctly (facing the track in the direction of travel); 
- Consider the provision of repeaters or countdown markers, if an improvement cannot be achieved by other means. 

• Consider relocating the signal along the track, as long as the risk is not transferred elsewhere. 
• Consider a proactive program to maximise the viewing times, and/or provide repeaters or countdown markers for signals on steep 

gradients or where the gradient profiles change. However, caution should be used so as not to install too many signal reminder 
aids as this may be distracting and divert the driver's attention from the speed control task. 

3.4.5 If the driver was distracted by a temporary speed restriction in close proximity to the SPADed signal 
• Consider relocation of warning/clearance boards and/or expansion of temporary speed restriction area to eliminate the hazard. 
• Improve driver notification of temporary speed restrictions through daily notices. 
• Review temporary speed sign design to ensure that the signs are fit for purpose. 
• Review temporary speed restriction placement guidelines - ensure they are considerate of potential SPAD risk.  Develop 

appropriate rules and ensure that work crews are trained to place signs in suitable locations, e.g. restrictions on nested temporary 
speed restrictions until designs of warning/clearance signs are improved. 

• Consider the rules for warning board distance placement on non-freight train lines, it may not need to be as great as the present 
distance, which is based on freight braking distances.  Lines that do not carry freight traffic could use shorter warning board 
distance placement. 

• Where speed restrictions are introduced at different places along a route, consider reducing the whole route, or parts thereof, to 
the reduced speed to minimise the complexity and number of nested temporary speed restrictions. 

3.4.6 If the driver was distracted by contractors or temporary lineside equipment/ material  
• Provide opportunities for drivers to discuss/look around major trackside building work that will be taking place on their route so 

that they understand what is going on. 
• Depots should brief drivers about major trackside building work. 
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• Ensure that contractors are aware of the potential for distraction that they cause, and that they act appropriately to minimise this 
risk. Building contractors should be made aware of the hazard and take care not to position equipment where it may interfere with 
signal sighting, even temporarily (e.g., ladders, tow trucks, etc.). 

3.4.7 If the driver was distracted by a passenger 
• Consider covering re-focusing techniques in driver training. 
• Brief drivers on the potential for distraction during major events and possible ways to deal with it. 

 
Part 3.5: Where the driver’s view of the signal was obscured 
3.5.1 If the driver’s blind obscured their view of the signal 

• Ensure that drivers are provided with suitable polarising sunglasses and encourage use as an alternative to lowering of the blind 
in some instances. 

• Ensure in-cab sun blinds are maintained. 
• Driver training and awareness programme – consider briefing sessions to raise awareness of risk and ensure route knowledge is 

adequate; poster campaign warning drivers of risk, use of publications such as a regional newsletter (e.g. Red Ahead – NSW). 
• If the signal is multi-SPADed consider a signal sighting - it may be the location of the signal with respect to sunlight that is the real 

issue. 

3.5.2 If the driver’s view of the signal was obstructed by the presence of another train 
• Consider raising the signal (if this does not introduce additional risk) or including a repeater signal. If the signal in rear of the 

SPADed signal is a permanent caution signal or does not provide the driver with information about the SPADed signal then 
consider resolving that issue. 

• Consider proactive review of SPAD reports for different routes to identify at risk signals and consider signal sightings and 
relocation options for signals highlighted as being at risk (e.g. raising signals, removing caution distant signals). 

3.5.3 If the driver’s view of the signal was obscured by temporary equipment or material associated with building work on or 
around the line 

• Brief drivers about major trackside building work.    
• Encourage drivers to report sighting difficulties urgently. 
• Ensure that contractors are aware of the potential for distraction that they cause, and that they act appropriately to minimise this 

risk. Building contractors should be made aware of the hazard and take care not to position equipment where it may interfere with 
signal sighting, even temporarily (e.g., ladders, tow trucks, etc.). 

3.5.4 If the driver’s view of the signal was obscured by ground vegetation/ foliage 
• Ensure that foliage is cut back far enough from the running rail and for sufficient distance to allow the signal to be sighted from its 

specified sighting point.  Check that this level of cut back is maintained throughout the seasons. 
• Ensure that drivers have a clear view across left and right hand curves, if this is required to achieve the reading distance. 
• Consider providing countdown markers where the signal has a history of being SPADed, or where drivers talk of difficult braking 

on final approach. 
• Clear ground vegetation regularly, especially on lines with wheat trains.  Check that vegetation remains cut back, throughout the 

seasons. 

3.5.5 If the driver’s view of the signal through the windscreen was limited (e.g. by dirt) 
• Remind driver it is his/her responsibility to ensure that they have a clear field of view. 
• Arrange for a check of windscreen wiper condition and performance if required. 
• Appropriate cleaning materials should be provided in all cabs.  Ensure that the train’s screen wash is regularly checked and filled 

as necessary. 
• Ensure regular cleaning of windscreen. 

 
Part 3.6: Where something affected the driver’s perception of the signal 
3.6.1 If the driver was wearing sunglasses that are not suitable for driving 

• Ensure that the sunglasses/eye protectors worn by the driver are suitable for driving.  Certain types of lenses are marked with a 
warning that they must not be used when driving if they are not suitable for driving (e.g. if they are too dark or coloured in a way 
that could affect perception of colours).  

• If the driver was wearing prescription sunglasses ensure that these comply with AS/NZS 1067:2003. 
• Consider driver training and awareness programs or an article in a national magazine (e.g. Red Ahead – NSW) warning drivers 

and asking them to check their sunglasses.  

3.6.2 If the driver’s vision was affected by direct glare from sunlight shining in their eyes 
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• Remind driver to use suitable sunglasses in sunny weather conditions.  Issue driver with standard issue sunglasses as required. 
• Ensure that in-cab sun blinds are maintained. 
• Signals prone to visual interference from direct glare (e.g. those facing directly east or west) should be recorded as SPAD traps. 

3.6.3 If there was fog, mist or rain at the time of the SPAD 
• Driver training should require competent train management in degraded conditions. Driver training or awareness programs should 

consider highlighting times when drivers are more likely to have a SPAD (Did you know that you are more at risk of a SPAD 
when...?) , for example when they emerge from bad weather conditions and relax slightly. 

• Consider implementing a pre-journey briefing if there is bad weather forecast when the driver signs on. 
• Consider introducing higher intensity signals, e.g. LED signals in risk areas, based on meteorological history of area. 
• Ensure that the Infrastructure Maintenance Manager’s staff and/or contractors clean lenses to a high standard and that lamping 

staff are competent in full duties. 

3.6.4 If the driver misjudged the distance to the signal due to low light levels 
• Consider reviewing rolling stock headlight maintenance as required. 
• As part of professional driving program, train drivers to look for and use certain cues (e.g. cross tunnel doors/ wall lights/ 

stanchions) to judge speed in low light levels. 
• If the SPAD occurred in a tunnel consider introducing low level lighting or other mitigations, to help with speed judgement. 
• If the external environment provides few visual references by which speed could be judged, provision of countdown markers could 

be beneficial (with spacing, and distance over which they are provided, appropriate to the speed and braking characteristics of the 
trains that they are designed to assist). 

3.6.5 If the signal’s visibility was adversely affected by sun glare shining off the signal lens 
• Consider briefing drivers on the parts of the route that are known to be badly affected by sun glare. 
• Consider using an LED signal as they are brighter and may be less affected by sun glare. 
• Ensure that signal hoods are correctly fitted.  
• Consider extending the hood length and lamp voltage (most signals run below maximum voltage to prolong filament life) to 

increase brightness. 
• Consider providing lenses with better hot strips (to improve 'close-to' sighting).  

3.6.6 If a signal-like light was in the driver’s field of vision on approach to the signal 
• Encourage drivers to report sources of distracting non-signal light sources.  Recommend regular briefings and training to increase 

driver awareness and understanding of potential risks and problematic areas. 
• Identify the owner of lighting or clutter and if practicable 'manage-out' the problem: by explaining the significance of the problem, 

the owner may agree to change, removal or screening of the light source.  For instance, seek co-operation from third parties to 
use down lighter type lights and avoid the use of halogen and high pressure sodium lamps wherever possible. 

• Consider using LED signals, as these are stronger and have a more directed beam 
• Consider screening off non-signal lights from the track so that they cannot distract drivers.  
• Consider using a large matt black background to increase the opportunity for the driver to both locate the signal and read the 

aspect. 
• If signal cages are present, paint the structure, cages and gantry black and use a free standing backplate. 
• Conduct a site visit to the signal and use standard solutions for problems of glare/ ghost aspects (e.g. where light reflections from 

buildings interfere with signal sighting). Shielding the source of glare may be effective with larger backboards or side screening.  
• Reduce line speed, if absolutely necessary, to give drivers time to identify the correct signal. 

3.6.7 If the driver mistook a parallel signal as his/ her own (on a curved approach) 
• Remove sources of obstruction as much as possible for the signal on the curved approach to increase the likelihood that drivers 

will recognise the correct signal. 
• Consider using LED signals, as these are stronger and have a more directed beam. 
• Consider the introduction of line identification plates to support the driver in associating a signal and a line. 
• Consider the use of repeaters.  
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Part 3.7: Where the driver made an incorrect early assumption about the signal aspect  
3.7.1 If the driver made an incorrect assumption about a signal indication because they only saw one of the aspect lights (e.g. 

top or bottom aspect) 
• Consider providing driver training to highlight the importance of reading both aspects and raise awareness of risks through case 

studies (e.g. in a regional newsletter). 
• Signal sighting committees should consider this hazard when sighting new signals near the brow of a hill. 
• If signal is frequently SPADed because drivers cannot see one of the aspects a signal sighting should be triggered.   

3.7.2 If the driver believed that the SPADed signal was showing a low speed indication 
• Find out why the driver thought the signal was a Low Speed signal. Review communications log as required. 
• Provide training to new drivers which emphasises the importance of always expecting a stop signal after a caution signal. 
• Provide training which identifies multi-SPADed Low Speed signals. 

3.7.3 If the driver had been driving on successive caution signals prior to the SPAD 
• Consider interviewing the Signaller/Controller as required. 
• Consider providing signallers with a briefing on signals with known SPAD traps. Ensure that Signaller training highlights the 

potential SPAD hazards that their actions can create. 
3.7.4 If the driver focused on the turnout indication rather than the cautionary aspect of the signal in rear 

• Consider driver refresher training. 
• Junctions with significant differences between line-speeds for different routes should be flagged in driver training. 

3.7.5 If the signal is normally (i.e. more than 75% of the time) encountered at a proceed aspect 
• Consider providing signallers with a briefing on signals with known SPAD traps.  Ensure that Signaller training highlights the 

potential SPAD hazards that their actions can create. 

3.7.6 If the driver expected the SPADed signal to conditionally clear 
• Training and briefing for drivers to create awareness about risks from conditionally cleared signals. 
• If it is not a conditionally cleared signal, ensure that drivers who use the same route are briefed that the signal is not conditionally 

cleared. 
• If it is a conditionally cleared signal consider a signal sighting or review to determine whether the conditional clearing on the signal 

is still needed and justified. Ensure the signal clears at the earliest possible time, in order to give the driver an opportunity to 
correct any errors. 

• Consider signalling arrangements that don't rely on or that eliminate conditionally cleared signals. 

3.7.7 If the driver assumed that they could go past the SPADed signal at stop, e.g. under Special Working 
• Find out why the driver thought they could go past the signal at stop.  Review communications log and consider interviewing the 

Signaller/Controller as required. 
• Review Special Working procedures as required. 
• Review procedures concerned with passing signals at stop for clarity. 
• If the signal might be at risk of further SPADs because it or a nearby section of track will be affected by Special Working for a 

relatively long period of time, consider briefing all drivers who drive that route on the potential SPAD trap. 
 
Part 3.8: Where recent changes or other factors affected driver braking behaviour or judgement  
3.8.1 If the driver failed to account for low adhesion at the time and location of the SPAD  

Consider: 
• Management and reduction of lineside vegetation;  
• Erection of lineside fencing or netting;  
• Railhead conditioning (sandite);   
• Low-adhesion warning signs;  
• Equipping rolling stock (especially disc-braked stock) with scrubber blocks or sanding equipment (smart sanders offer greater 

control of application);  
• Management of rail/flange lubrication equipment;  
• Skid-pan training for drivers; 
• Arranging for driver skill/knowledge training in train braking knowledge (e.g., types of trains, running brake test location, car 

markers, railhead condition, sandite locations, low adhesion areas, etc.). 
3.8.2 If the driver transferred from one train to another with different braking capabilities prior to the SPAD 
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• As necessary, arrange for driver skill/knowledge training in train braking knowledge (e.g., types of trains, running brake test 
location, car markers, railhead condition, sandite locations, low adhesion areas, etc.) 

• Build strategies into driver professional driving techniques (running brake tests, highlight importance of drivers braking early until 
they have established the performance of vehicle). 

• Change the format of depot certificate (if necessary) to ensure that the number of cars stands out when the form is displayed in 
the train. 

• Increase the use of standardised car markers at all stations. 

3.8.3 If, prior to the SPAD, the driver or train had recently switched between different types of braking system, e.g. EP to auto 
or Auto to EP 

• As necessary, arrange for driver skill/knowledge training in train braking knowledge (e.g., types of trains, running brake test 
location, car markers, railhead condition, sandite locations, low adhesion areas, etc.). 

• If the switch between braking systems was automatic review the scenario and consider initiating an engineering/maintenance 
check of the train. 

• Build in strategies into driver professional driving techniques (running brake tests, highlight importance of drivers always braking 
early until they have established performance of vehicle). 

3.8.4 If the SPAD occurred shortly after the driver had changed ends 
• Provide training/ briefing to raise awareness of risks - as part of professional driving techniques drivers should be instructed to 

test the braking of the train immediately after changing ends, in case the characteristics have changed.  
• Driver training or awareness programs should consider highlighting times when drivers are more likely to have a SPAD (Did you 

know that you are more at risk of a SPAD when...?, for example when changing ends). 

3.8.5 If there had been recent changes made to the landscape/non-operational infrastructure along the lineside (e.g. 
landmarks, buildings, advertisements) 

• Where possible, ensure that drivers are made aware of any changes to non-operational infrastructure when they sign on at the 
start of the day so that alternative signal sighting/ braking strategies may be employed. 

• If changes are significant, e.g. changes to major landmarks used for braking, build into the scheme adequate provision for the 
information on the effect on the driver's route. 

• Consider the provision of additional supporting landmarks if necessary. 
• Consider increasing the use of standardised car markers at all stations. 

 
Part 3.9: Where other railway personnel or system processes contributed to the SPAD 
3.9.1 If the SPAD occurred shortly after a driver change 

• Consider reminding driver of handover procedure and importance of good communications if there is information to convey to the 
incoming driver. Professional driving techniques should highlight the importance of a good handover. 

• Consider introducing a formal driver reminder device that can be used voluntarily to remind drivers about important information 
e.g. if previous signal at caution. 

• At stations where the driver takes over a train and they cannot see the status of the next signal a repeater signal should be 
visible. 

• All major changeover stations should be designed so that both the line speed and signal status are immediately apparent to the 
relief driver. 

3.9.2 If any action of the Guard/PSS contributed to the SPAD 
• Interview guard/PSS to discover how their actions resulted in a SPAD. Investigate further using CCTV footage or Signal Logs as 

required. 
• For guards/PSS: Consider developing professional Guard Train Management techniques to reflect driver train management 

techniques in training.  
• Consider an upgrade of the guard's indicator lights to LEDs if the signal is regularly SPADed when starting away. 
• If departure end signals are an issue - consider a signal sighting to investigate why they are an issue. 
• Improve signal sighting at stations. 

3.9.3 If there is evidence that the signaller contributed to the SPAD 
• Interview the Signaller involved to discover how their actions resulted in a SPAD. Investigate further using Signal Logs and 

Communications recording as required. 
• If the signal is multi-SPADed consider performing a human factors assessment to look at the signalling controls for that section of 

track, e.g. the signalling panel that is used to control the signal. 
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• Utilise all other relevant sections of the SPAD investigation checklist that may provide insight into factors that influenced the 
signaller’s performance, such as experience and competencies, work schedules and fatigue, distractions, workload and mental 
state etc. 

3.9.4 Consider signaller training that places greater emphasis on understanding the role of the train driver: e.g. ensure that 
Signaller training increases awareness of critical periods when they should not phone drivers. If there is evidence that a 
failure in safety critical communications contributed to the SPAD 

• Interview the appropriate people involved in the safety critical communications, e.g. signaller, controller, worksite protection 
officer, etc and listen to the communications log to determine what happened.  Reinforce communications procedures/protocol 
and/or professional driver behaviours as required. 

• Remind the driver that they should bring the train to a stop before responding to communications if they are feeling overloaded. 
• Review training on radio protocols and Safety Critical Communications in line with industry best practice.  
• Ensure that staff (drivers and signallers) work to the correct communications protocol. 
• Ensure that Signaller training increases awareness of critical periods when they should not contact drivers. 

3.9.5 If there were recent infrastructure changes prior to the SPAD that were not effectively communicated in a timely manner 
to the driver  

• Consider a briefing or note to alert drivers at depots prior to the infrastructure change. 
• Ensure that minor changes are detailed in driver weekly notices leading up to the change and consider driver training using 

simulators for major changes (if possible). 
• Do not implement novel signal sequences without adequate driver training/ briefing. 

3.9.6 If the driver believed that he/ she was authorised to move 
• Interview the appropriate people involved e.g. signaller, shunter or hand signaller and listen to communications log (if appropriate) 

to determine what happened.  
• Review and reinforce communications procedures/protocol and/or professional driver behaviours as required. 
• Ensure that staff work to the correct communications protocol.  Monitor and educate staff using recorded conversations. 

3.9.7 If there was a service stop at an intervening station or a worksite after the caution signal and before the SPADed signal 
• Consider introducing a formal 'driver reminder device' that can be used voluntarily to remind drivers about important information 

e.g. if previous signal at caution. 
• Review the need for a repeater at intervening station to provide the driver with an indication of the status of the upcoming signal. 

3.9.8 If the signal layout had been altered in the recent past 
• Consider a briefing or note to alert drivers at depots prior to the infrastructure change. 
• Ensure that minor changes are detailed in driver weekly notices leading up to the change and consider driver training using 

simulators for major changes (if possible). 
• Do not implement novel signal sequences without adequate driver training. 

Part 3.10: Where the driver attended to the wrong visual cues which they took as evidence that they could proceed 
• As necessary, arrange for driver skill/knowledge training in: 

- Applied human factors (RRM) training; 
- Route geography knowledge; 
- Route SPAD traps/specific route hazards; 
- Signal knowledge; 
- Speed restriction knowledge. 

• Driver training should highlight the importance of reading signal aspects at all times and raise awareness of risks through case 
studies (e.g. in a regional newsletter). 

• If this hazard reoccurs at a multi-SPADed signal consider a signal sighting to review the infrastructure in the area. 
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PART 4: DATA LOGGER INFORMATION 

 

Part 4: Data Logger information 
4.1 If there is evidence that the driver was powering against braking at the time of the SPAD 

• As necessary, arrange for driver skill/knowledge training in: 
- Applied human factors (RRM) training; 
- Route geography knowledge; 
- Route SPAD traps/specific route hazards; 
- Signal knowledge; 
- Speed restriction knowledge. 

• Ask driver to recount how they could have better managed the situation and reinforce procedures and/or professional driver 
behaviours as required. 

• Ensure consistency across set types in control mechanisms. 
• Ensure that driver training covers the differences and transitioning between, different set types and includes the use of simulators. 

Possible hazards to look out for when transitioning should be highlighted. 
• Consider implementing an interlocking system (similar to that used in Queensland) that would prevent this hazard from occurring 

on relevant set types. 
4.2 If there is evidence that the driver was exceeding the nominated track speed prior to the SPAD 

• Try to discover why the driver was speeding (e.g. due to the presence of another SPAD Hazard?). 
• Investigate the causes of driver over speed. Consider more awareness campaigns, route knowledge training or more widespread 

use of speed compliance officers. 
• Consider disciplinary action in line with Just Culture and/or referring driver for confidential counselling. 
• If there are reports of many drivers speeding in one section of the network consider a review of the speed profile and speed sign 

locations for that section. 

4.3 If there is evidence that the vigilance alarm went off at the time of the SPAD 
• Check if there were any other indicators in the data that would suggest that the driver’s performance may have been degraded. 
• Obtain an account from the driver for a possible explanation for the vigilance alarm activation. 
• Where no obvious explanation can be found consider that decreased alertness / fatigue may have contributed to the SPAD (see 

Part 2.2). 
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Independent Transport Safety and Reliability Regulator 
PO Box A2633, Sydney South NSW 1235 AUSTRALIA 
Telephone: +61 (2) 8263 7100    Facsimile: +61 (2) 8263 7200 
Email: contact@transportregulator.nsw.gov.au
Website: www.transportregulator.nsw.gov.au

SPAD DATA COLLECTION FOR RAIL INFRASTRUCTURE MANAGERS     -    FORM C

SPAD reference number:   Date:   

Time:  Signal number(s):    

Location of SPAD:    

 

Instructions

• Completed forms can be forwarded to ITSRR by Email: occurrences@transportregulator.nsw.gov.au or Fax: 02 8263 7200

•  It is recommended that a copy of this form be provided to the rail safety worker involved

• Prior to completion of this form, review Form B to identify any highlighted potential infrastructure-based contributory factors

• Copies of this form may be downloaded from www.transportregulator.nsw.gov.au

            /            /

PART 1: SPAD REFERENCE DETAILS

PART 2: INFRASTRUCTURE FACTORS

2.1. Is it possible that factors associated with the design of the route may have contributed to the SPAD? 

 Consider the following questions:

 2.1.1 Is the signal in rear of the SPADed signal always encountered at a caution or Low Speed aspect? Yes   No  

 2.1.2 Relative to previous signals, does the signal have a different aspect configuration or signal type? Yes   No   
  (e.g. a change from light to semaphore or vice versa, or a significant change in horizontal offset from the rail) 

 2.1.3 Is the height inconsistent with other signals on the route? Yes   No  

 2.1.4  Is the spacing between the SPADed signal and its immediate predecessor inconsistent with the spacing 

  between preceding signals on the line? Yes   No  

2.2. Is it possible that factors associated with the approach to the SPADed signal may have contributed to the SPAD? 

 Consider the following questions:

 2.2.1 Is there complex track layout on the approach to the SPADed signal?  Yes   No  

 2.2.2 Is the signal beyond a bridge or tunnel that restricts continuous and uninterrupted view of the signal on approach? Yes   No  

 2.2.3 Is the visibility of the signal restricted by station structures?   Yes   No  

 2.2.4 Is the signal obscured by overhead wiring structures?  Yes   No  

 2.2.5 Could stanchions or vertical posts repeatedly occlude the signal on approach and cause a pulsating illusion? Yes   No  

 2.2.6 Could lineside clutter prevent continuous and uninterrupted view of the signal on approach?  Yes   No  

 2.2.7 On a curved approach, is there any possibility that a driver could mistake a parallel signal as his/her own?  Yes   No  

 2.2.8 Is the signal on a curved approach that restricts continuous and uninterrupted view of the signal on approach?  Yes   No  

 2.2.9 Is the signal viewed against a dark surrounding environment that may hide the signal backplate?  Yes   No  
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 2.2.10 Is the signal viewed against a visually complex surrounding environment that may hide the signal aspect?  Yes   No  

 2.2.11 Is the signal significantly less bright than adjacent parallel signals or signals ahead that can 

  be seen on approach?  Yes   No  

 2.2.12 Does the number of signals visible differ from number of lines visible to the driver (including sidings)?  Yes   No  

 2.2.13 On a curved approach, are post mounted signals on adjacent lines not positioned in parallel so that 

  they may appear to swap position?  Yes   No  

 2.2.14 Is the signal obscured by foliage?  Yes   No  

 2.2.15 Is the track on approach to the signal obscured by ground vegetation?  Yes   No  

 2.2.16 Is there a rising gradient between the caution signal and the SPADed signal?   Yes   No  

  (that meant the driverneeded to increase power after encountering the cautionary aspect)

 2.2.17 Does the speed limit increase on the approach to the signal?  Yes   No  

 2.2.18 Could the signal’s visibility be adversely affected by sun glare shining off the signal lens?  Yes   No  

 2.2.19 Is there evidence that a signal-like light would be in the driver’s field of vision on approach to the signal?  Yes   No  

 2.2.20 Is the signal backplate/background (or cage) too small to be able to easily distinguish the signal 

  from the surrounding environment?  Yes   No  

 2.2.21 Did unusual routing on a parallel track prompt read across to a more familiar (regularly encountered) signal? Yes   No  

2.3. Is it possible that factors associated with the signal itself may have contributed to the SPAD?

 Consider the following questions:

 2.3.1. Is the signal located within 10 metres of a tunnel exit?  Yes   No  

 2.3.2. Is the signal in a tunnel?   Yes   No  
  (where there may be insufficient lineside visual cues to support judgement of train speed)

 2.3.3. Is the signal a departure signal at the end of a platform? If so, when stopped at the car marker or normal 

  stopping position (which may be affected by short platform length), is the signal obscured or hard to see?  Yes   No  

 2.3.4. If the signal is post mounted is it set at a non-standard height?  Yes   No  

 2.3.5. Is the signal located on the ‘wrong side’ of the track or positioned in an otherwise unusual location?  Yes   No  

 2.3.6. Is the signal beam improperly aligned for the approach route?  Yes   No  

 2.3.7. Was the signal lens dirty or fogged, so reducing the beam intensity?  Yes   No  

 2.3.8. Is there strong ambient or background lighting, such as station lighting – which diminishes the apparent 

  brightness of the signal light?  Yes   No  

 2.3.9. Could the driver’s view of the signal be obscured by the presence of another train?  Yes   No  

This information is collected in accordance with the Privacy & Personal Information Protection Act 1998 (NSW) and the Health Records & Information 
Privacy Act 2002 (NSW) and will be treated confidentially.
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• APPENDIX E 

MITIGATION MEASURES FOR FORM C - RAIL INFRASTRUCTURE MANAGERS      

 
Instructions 

• This form links to FORM C – Appendix D – SPAD Data Collection Form C for Infrastructure Managers 
• A number of possible mitigation measures are presented below for consideration by the Rail Infrastructure Manager.   
• Measures have been grouped according to the contributory factors that they relate to.   
• Mitigation measures presented in italic text are more applicable to the Rolling Stock Operator of the train involved in the SPAD. 

 
The mitigation measures presented below are: 
 
Part 1.1: For consideration after every SPAD 
Part 2.1: Where factors associated with the design of the route contributed to the SPAD 
Part 2.2: Where factors associated with the approach to the SPADed signal contributed to the SPAD 
Part 2.3: Where factors associated with the signal itself contributed to the SPAD 
 

 
PART 1: GENERAL MEASURES 

 
Part 1.1: For consideration after every SPAD 
 

• Investigate the SPAD according to the guidance provided in the SPAD guidance document to identify possible contributory 
factors. 

• Maintain a list of all SPAD traps that are identified on each route and show them on a route hazard map.  If there is sufficient 
evidence, consider adding the SPADed section of track to the list of SPAD traps. 

• Consider a signal sighting for the SPADed signal and also consider the signal in rear. 
 

PART 2: INFRASTRUCTURE FACTORS 
 

Part 2.1: Where factors associated with the design of the route contributed to the SPAD 
2.1.1 If the signal in rear of the SPADed signal is always encountered at caution or a Low Speed aspect 

• Review signalling arrangements to ensure that the signal in rear is optimised.  Permanent caution signals, for example, do not 
provide drivers with information about the next signal, and can therefore be a SPAD trap.   

2.1.2 The signal has a different aspect configuration or signal type relative to previous signals 
• Consider driver briefings to increase driver awareness of the interfaces between signalling systems. 
• If the signal is offset relative to neighbouring signals, consider realigning it to be consistent with other signals in that section by 

moving it closer towards or further away from the track. 
• Avoid intermixing signal types and configuration as much as possible.  
• If intermixing of signal types is unavoidable, then consistency in their application is required.  Consider a review of the placement 

of signs to warn drivers about changes in signal type. 
• Consider reviewing relevant Signalling Engineering Standards concerned with signal placement to ensure that they recommend 

that signals should be consistently placed in terms of horizontal distance from the track. 
• Ensure that signals along parallel lines are of the same signal type and configuration. 

2.1.3 If the signal height is inconsistent with other signals on the route 
• Ideally, signals should be at a consistent height, particularly signals of the same type e.g., post signals.  Consider changing the 

height of signals along the route to achieve this consistency providing this does not introduce other risks. 

2.1.4 If the spacing between the SPADed signal and its immediate predecessor is inconsistent with the spacing between 
preceding signals on the line 

• Consider repositioning the signals to even out signal spacing - the costs involved must be determined as being justified using 
ALARP principles. 

• Repeaters may provide advance warning, if the costs can be justified. 
 



    2

Part 2.2: Where factors associated with the approach to the SPADed signal contributed to the SPAD 
2.2.1 If complex track layout distracted the driver 

• Consider removing excess lineside information (e.g. signal reminder boards and speed restriction reminders) to simplify the 
driver’s task. 

• Consider repositioning of lineside information. 
• If this hazard reoccurs at a multi-SPADed signal consider a signal sighting to review the infrastructure in the area. 

2.2.2 If the signal is beyond a bridge (or tunnel) which restricts continuous and uninterrupted view of the signal on approach 
• Ensure that the minimum reading times are met. Consider increasing minimum reading times as much as practicable.  If the 

minimum reading time is not achievable, consider the use of a repeater or a co-acting signal if costs can be justified. 
• If the driver's first sight of the signal is at the tunnel exit, consider relocating the signal to achieve the minimum required reading 

time. 
• Consider use of LED signals. 
• Ensure that a signal positioned just outside the tunnel exit can be seen either before entering the tunnel, or from inside the tunnel, 

such that the required reading time is met. 

2.2.3 If the visibility of the signal is restricted by station structures  
• Consider moving existing equipment which is creating the problem. 
• Consider the siting of advertising hoardings and recommend removal or re-siting where this would be beneficial. 
• Consider using LED signals, as these are stronger and have a more directed beam. 
• Position station furniture such as ladders, water bowsers and tow trucks, where this does not interfere with signal sighting, even 

temporarily. Manage breaches rigorously. 
• Ensure that station structure hazards are specifically recognised in project risk assessments. 

2.2.4 If the signal is obscured by overhead wiring structures 
• The best solution is to eliminate or reduce the source of the clutter. 
• Consider reducing the height of gantry-hung signals. 
• Change catenary stagger or registration arm position on approach to the signal. 
• Consider using LED signals, as these are stronger and have a more directed beam. 
• Signal sighting committees should consider this hazard when sighting new signals near the brow of a hill. 
• If signal is frequently SPADed because drivers cannot see one of the aspects a signal sighting should be triggered. Consider 

installation of tri colour light signal(s) which are less likely to be obscured. 

2.2.5 If the stanchions or vertical posts repeatedly occlude the signal on approach and cause a pulsating illusion 
• Consider using LED signals, as these are stronger and have a more directed beam. 

2.2.6 If lineside clutter prevents continuous and uninterrupted view of the signal on approach 
• Move lineside signage if it obscures the signal; consider removing it altogether if it is not useful. 
• Remove sources of obstruction as much as possible. 
• Consider using LED signals, as these are stronger and have a more directed beam. 
• Arrange for regular reviews and maintenance of temporary signage. 

2.2.7 If, on a curved approach, the driver mistook a parallel signal as his/her own 
• Remove sources of obstruction as much as possible for the signal on the curved approach to increase the likelihood that drivers 

will recognise the correct signal. 
• Consider using LED signals, as these are stronger and have a more directed beam. 
• Consider the introduction of line identification plates to support the driver in associating a signal and a line. Check whether these 

can be provided above or below the aspect rather than to the side, to minimise the risk of confusion. 
• Consider the use of repeaters if costs can be justified.  

2.2.8 If the signal is on a curved approach which restricts continuous and uninterrupted view of the signal on approach 
• Perform a signal sighting. 
• Consider the use of spread lenses, fibre optic search lights, or LEDs, on curves to provide a wider viewing angle and longer 

distance viewing. 
• Consider altering signal height to improve visibility. 
• If signal is on a left hand curve - consider moving the signal from the left to the right hand side of the track, however unusual 

signal positioning should be avoided unless there is a significant benefit to signal reading time and there is no risk of associating 
the signal with another line. 

• If signal is on a right hand curve consider moving the signal further to the left of the track. 
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• Relocate the signal along the track, as long as the risk is not transferred elsewhere. 
• Consider the provision of a repeater, if an improvement to signal visibility cannot be achieved by any other means. However, 

provision of repeaters can be expensive and the risks may not justify the costs involved. Co-acting signals may improve visibility 
in some locations. 

• Consider the introduction of line identifier signals and the suitability of providing these above or below the aspect rather than to 
the side as this may add to the confusion. 

2.2.9 If the signal is viewed against a dark surrounding environment which hid the signal backplate 
• Consider organising a Signal Sighting Committee visit to undertake a detailed examination of the potential solutions. 
• Consider changing the signal to an LED signal (if incandescent). If this is inappropriate or not feasible, consider a white border. 

Where a signal is visible at long range and is located against a dark background, signal visibility can be improved by painting the 
area immediately behind the signal backplate white, e.g., on a bridge, in order to draw the driver’s eye to the signal. The white 
area should be of sufficient size that it does not just appear to be a white border.  A large, dark background reduces the contrast 
between the signal backplate and the immediate background.  By painting a large area of the wall immediately behind the signal 
white, the signal to background contrast is increased and the signal head becomes contrast is increased and the signal head 
becomes more conspicuous. 

• Consider relocating the signal if this does not introduce additional unacceptable risk. 
• Ensure that the surrounding environment is accounted for in the signal sighting when introducing new signals or relocating 

existing signals. 
• Consider reviewing relevant Signalling Engineering Standards. 

2.2.10 If the signal is viewed against a visually complex surrounding environment which hid the signal aspect 
• Consider organising a Signal Sighting Committee visit to undertake a detailed examination of the potential solutions. These 

include: 
• Firstly consider changing the signal to an LED signal (if incandescent). 
• If this is inappropriate, consider a larger backplate/ background to the signal and ensure that the signal aspect is centred on the 

backplate/ background; or consider increasing the signal backplate/ background to 150% of current size or larger (use a 
perforated background to overcome wind resistance issues).  

• The strength of the structure of old signals and gantries should be taken into consideration: Consider replacing the whole signal 
structure if the old structure cannot support a large background. 

• If a background cannot be located onto a signal, consider using a free-standing background.  
• Signal visibility at long range can be improved by painting the area immediately behind the signal backplate white, e.g., on a 

bridge, in order to draw the driver’s eye to the signal.  The white area should be of sufficient size that it does not just appear to be 
a white border.  A large, dark background reduces the contrast between the signal backplate and the immediate surroundings.   

• If signal cages are present, paint the structure, cages and gantry matt black. 
• Ensure that the surrounding environment is accounted for in the signal sighting when introducing new signals or relocating 

existing signals. 
• Consider reviewing relevant Signalling Engineering Standards. 

2.2.11 If the signal is significantly less bright than adjacent parallel signals or signals ahead that can be seen on approach 
• Consider using LED signals, provided this does not make the signal significantly brighter than the other neighbouring signals. 
• Relative strengths of signals may only become apparent for approaches on certain routes, or in particular visibility conditions.  
• Consider organising a Signal Sighting Committee visit to undertake a detailed examination of the potential solutions. These may 

include ‘shielding’ the predominant aspect ahead, adjusting lens range and/or focus. 
• If necessary, refocus the lens, change the lens range and/or ensure an adequate cleaning regime. The lens hood may need to be 

replaced. 
• Review all of the neighbouring signals to ensure consistency in signal brightness. 

2.2.12 The number of signals visible differs from number of lines visible to the driver (including sidings) 
• Consider organising a Signal Sighting Committee visit to undertake a detailed examination of the potential solutions. These 

include: 
• Consider shielding the predominant aspect, adjusting lens range, focus, or providing screens.   
• Ensure that the number of visible lines (including sidings) equals the number of visible signals from the point at which the driver is 

required to identify his or her signal.   
• On a curved approach, consider incorporating all the signals (including siding signals) onto the same gantry to help prevent count 

across errors. 
• Consider the use of line identifier signs as an aid to the identification of the correct signal and the suitability of providing these 

above or below the aspect rather than to the side (as this may add to confusion). 
• Consider providing line identification arrows on all position light signals in such locations, so that drivers do not mistake the 

correct signal or misread the clearance of an adjacent position light signal as applicable to them. 
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2.2.13 If post mounted signals on adjacent lines are not positioned in parallel on a curved approach, so that they appear to 
swap position 

• Consider the use of line identifier signs and the suitability of providing these above or below the aspect rather than to the side (as 
this may add to confusion). 

• Consider the use of repeaters or countdown markers where costs can be justified. 
• This problem should be eliminated by placing signals in parallel during the design phase. 

2.2.14 If the signal is obscured by foliage 
• Ensure that foliage is cut back far enough from the running rail and for sufficient distance to allow the signal to be sighted from its 

specified sighting point.  Check that this level of cut back is maintained throughout the seasons. 
• Ensure that drivers have a clear view across left and right hand curves, if this is required to achieve the reading distance. 
• Consider providing countdown markers where the signal has a history of being SPADed, or where drivers talk of difficult braking 

on final approach. 

2.2.15 If the track on approach to the signal is obscured by ground vegetation 
• Clear ground vegetation regularly, especially on lines with wheat trains.  Check that vegetation remains cut back, throughout the 

seasons. 

2.2.16 If there is a rising gradient between the caution signal and the SPADed signal (that meant the driver needed to increase 
power after encountering the cautionary aspect) 

• In the short term, Signal Reminder Boards may be useful for refocusing driver attention. However, caution should be used so as 
not to install too many signal reminder aids as this may be distracting and divert the driver's attention from the speed control task.  

• If signals must be at points of significant change in gradient: 
- Maximise the signal viewing time; 
- Recommend driver awareness briefings; 
- Ensure that gradient signs are kept clean and clear of vegetations; 
- Ensure that gradient signs are positioned correctly (facing the track in the direction of travel); 
- Consider relocating the signal along the track, as long as the risk is not transferred elsewhere; 
- Reposition signals to give a better relationship between caution/danger aspects and geography/gradients;  
- Maximise the viewing time or provide repeater or countdown markers for signals beyond a change in gradient if costs 

can be justified. 

2.2.17 If the speed limit increases on the approach to the signal 
• Relocate signage if it interferes with the driver's signal reading task. 
• Plan speed limit boundaries carefully, considering signal positioning. 
• Use speed signs only when absolutely necessary and consolidate them wherever possible. 
• Consider providing repeater or countdown markers for signals beyond a change in speed if costs can be justified. 

2.2.18 If the signal's visibility is adversely affected by sun glare shining off the signal lens 
• Consider using an LED signal as they are brighter may be less affected by sun glare. 
• Ensure that signal hoods are correctly fitted.  
• Consider extending the hood length and lamp voltage (most signals run below maximum voltage to prolong filament life) to 

increase brightness. 
• Provision of lenses with better hot strips improves 'close-to' sighting. 

2.2.19 If a signal-like light was in the driver's field of vision on approach to the signal 
• Consider using LED signals, as these are stronger and have a more directed beam. 
• Consider screening off non-signal lights from the track so that they cannot distract drivers. 
• Consider using a large matt black background to increase the opportunity for the driver to both locate the signal and read the 

aspect. 
• Identify the owner of lighting or clutter and if practicable manage-out the problem: by explaining the significance of the problem, 

the owner may agree to change, removal or screening of the light source. For instance, seek co-operation from third parties to 
use down lighter type lights and avoid the use of halogen and high pressure sodium lamps wherever possible. 

• If signal cages are present, paint the structure, cages and gantry black and use a free standing backplate. 
• Local staff/ driver knowledge of emerging problems of this kind should trigger a new Signal Sighting Committee visit.  Use of 

standard solutions for problems of glare/ghost aspects may be helpful in some cases (e.g. where light reflections from buildings 
interfere with signal sighting). Shielding the source of glare may be effective with larger backboards or side screening. 

• Reduce linespeed, if absolutely necessary, to give drivers time to identify the correct signal. 
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2.2.20 If the signal backplate/ background (or cage) is too small to be able to easily distinguish the signal from the surrounding 
environment 

• Consider using LED signals, as these are stronger and have a more directed beam. 
• If signal cages are present, consider painting the access cages matt black instead of silver grey. 
• Increase the area of the black surround of the signal head to ensure that the driver sees a minimum of 300mm of black surround 

underneath the axis of the lowermost aspect. 
• Consider the use of perforated backgrounds to overcome wind resistance issues. 
• The strength of the structure of old signals and gantries should be taken into consideration: Consider replacing the whole signal 

structure if the old structure cannot support a large backplate/ background. 
• If a background cannot be located onto a signal, consider using a free-standing background behind the signal. 
• Ensure that the surrounding environment is accounted for in the signal sighting when introducing new signals or relocating 

existing signals. 
• Consider other possible alterations to the signal surrounding environment. 

2.2.21 If unusual routing on a parallel track prompted read across to a more familiar (regularly encountered) signal 
• Consider the use of line identifier signs and the suitability of providing these above or below the aspect rather than to the side (as 

this may add to confusion). 
• Determine why the driver was driving an unfamiliar route and investigate the potential for similar situations to arise - consider 

associated risk mitigations. 
 
Part 2.3: Where factors associated with the signal itself contributed to the SPAD 
2.3.1 If the signal is located within 10 metres of a tunnel exit 

• Consider using an LED signal. 
• Consider providing a repeater or co-acting signal in the tunnel if costs can be justified. 
• Provide low level lighting in the tunnel to minimise the requirement for and the effects of visual adaptation. 
• Improve conspicuity of the signal, e.g. by using a bigger backboard. 
• If the external environment provides few visual references by which speed could be judged, provision of count down markers 

could be beneficial (with spacing, and distance over which they are provided, appropriate to the speed and braking characteristics 
of the trains that they are designed to assist). 

• Relevant Signalling Engineering Standards should be reviewed to consider providing guidance on positioning signals within 10m 
of tunnel exit. 

2.3.2 If the signal is in a tunnel (where there may be insufficient lineside visual cues to support judgement of train speed) 
Consider:  

• Introducing low level lighting or other mitigations, to help with speed judgement. Consider the provision of small, dim lights at 
regular intervals along the inside wall of the tunnel. 

• Painting small bricks with retro-reflective paint inside the tunnel. 
• Improving the conspicuity of the signal, e.g. by using an LED signal. 
• If the external environment provides few visual references by which speed could be judged, provision of count down markers 

could be beneficial (Spacing, and distance over which they are provided must be appropriate to the speed and braking 
characteristics of the trains that they are designed to assist). Count down markers in the open air should be full size and at 
drivers’ eye level wherever possible. Count down markers in tunnels should be reflectorised or lit. Where reflectorised count down 
markers are used, they must be located within the headlight beam, correctly aligned, and kept clean.  

2.3.3 If the departure signal at the end of a platform is obscured or hard to see when the train is stopped at the car marker or 
normal stopping position  

• Reposition car marker signs to improve signal sighting.  
• Where necessary, consider cutting back the canopy or other platform furniture to improve sighting. 
• Consider an upgrade of the guard's indicator lights to LEDs if the signal is regularly SPADed when starting away. 
• Consider platform design. 
• Improve signal sighting at stations.  

2.3.4 If the signal is post mounted and set at a non-standard height 
• Consider altering the height of the SPADed signal if this does not introduce further unacceptable risks.  Ideally, signals should be 

in the driver’s normal sightline, particularly signals of the same type, e.g. post signals. 
• Consider introducing a signal alert board. 
• In extreme circumstances a co-acting signal may be considered necessary. 

2.3.5 If the signal is located on the 'wrong side' of the track or positioned in an otherwise unusual location 
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• Consider the consistency of signal presentation along a stretch of track 
• If the signal cannot be positioned on the usual side of the line (without creating sighting problems) then consider the use of an 

arrow to indicate the line to which the signal applies. 
• Unusual signal positioning should be avoided unless there is a significant benefit to signal reading time and there is no risk of 

associating the signal with another line.  
• Consider co-acting or repeater signals where costs are justified. 
• As signals located on the wrong side are an exception to the rule, identify and include them as part of a driver's route knowledge. 

This is especially important where these are also platform starting signals. 

2.3.6 If the signal beam is improperly aligned for the approach route 
• Consider the use of spread lenses, fibre optic search lights, or LEDs, on curves to provide a wider viewing angle and longer 

distance viewing. 
• Consider the use of LED lights for semaphore signals if a suitable specification is available.  Maximise the light output of 

semaphore signals. 
• Consider varying lens ranges to reduce the risk of misreading. 
• Ensure that signal is maintained correctly, and obscured sighting holes are cleared when found. 
• Regular checking of signal beam alignment is essential, both in daylight and at night. The intended alignment of each signal must 

be documented, and this information should be readily available to maintainers (e.g. on signal head) who must also have a 
reliable means of checking and correcting the signal’s alignment.  

• Print alignment information on the signal. 
2.3.7 If the signal lens was dirty or fogged, (reducing the beam intensity) 

• Consider using an LED signal. 
• If there is a low filament output, check whether the voltage to the lamp is correct. Increase filament voltage if necessary. Most 

lamps are run at a voltage below their normal rating to extend their life; a balance should be struck between reduced lamp life and 
increased brightness. 

• Infrastructure Maintenance staff and/or contracted maintainers should clean lenses and check the security and sealing of the 
signal head to exclude foreign matter (typically insects). 

2.3.8 If there is strong ambient or background lighting which diminished the apparent brightness of the signal light 
• Consider using an LED signal. 
• Paint over white/ reflective surfaces using a darker, matt colour e.g. light grey. 
• Consider using a large matt black backplate/ background behind the signal to increase the opportunity for the driver to both locate 

the signal, and read its aspect. 
• If possible, remove or shield the light source.   
• Consider screening off non-signal lights from the track so that they cannot distract drivers.  
• If signal cages are present, paint the structure, cages and gantry black and use a free standing backplate. 
• Local staff/driver knowledge of emerging problems of this kind should trigger a new Signal Sighting Committee visit.  Use of 

standard solutions for problems of glare/ghost aspects may be helpful in some cases (e.g. where light reflections from buildings 
interfere with signal sighting).  Shielding the source of glare may be possible, using larger backboards or side screening.  

• Encourage drivers to report sources of distracting or disabling non-signal light sources. 

2.3.9 If the driver's view of the signal was obscured by the presence of another train 
• Determine if this occurs often and if so, consider raising the signal (if this does not introduce additional risk) or including a 

repeater signal.  If the signal in rear of the SPADed signal is a permanent caution signal or does not provide the driver with 
information about the SPADed signal then consider resolving that issue. 

• Consider proactive review of SPAD reports for different routes to identify at risk signals and consider signal sightings and 
relocation options for signals highlighted as being at risk (e.g. raising signals, removing caution distant signals). 
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APPENDIX F 
 
UK SPAD risk ranking tool 
 
The SPAD risk ranking tool (SRRT) has been developed by RSSB to assess SPAD risk. 
 
The SRRT approach involves rating a SPAD on a number of criteria related to the 
likelihood of an accident and its potential consequences. It thereby provides a better 
measure of the potential risk of each SPAD. 
The risk ranking result is made up of three elements: 

• Part 1 – An initial collision potential assessment; 
• Part 2 – An accident vulnerability ranking; 
• Part 3 – The risk ranking score. 

 
Part 1 – initial collision potential assessment 
 
The initial collision potential assessment is noted in the first character of the risk ranking 
code. That first character can only be a ‘Y’ (meaning yes) or ‘N’ (meaning no). This is in 
response to the railway undertaking (RU) question: Following the Category A SPAD (Crew 
/ Train Performance SPAD), could the train, before it reached another stop aspect, have 
come into conflict with another train on a cleared route joining or crossing the route ahead 
of the signal passed at danger? 
 
Part 2 – accident vulnerability ranking 
 
The SPAD accident vulnerability ranking is the second character of the three-part code 
and represents the weighting of the probability and severity of the incident. 
The ranking focuses on the characteristics of the actual SPAD incident that occurred, 
highlighting how close the train involved came to an accident and what factors were 
employed to prevent an accident occurring. 
The accident vulnerability rankings are: 

A  Accident occurred. 
B  SPAD train stopped on the first potential conflict point, with potential conflicting 

train stopped by the actions of the driver and/or signallers prior to collision 
[Collision only prevented by recovery action]. 

C  SPAD train stopped on the first potential conflict point, with the potential conflicting 
train stopped by the automatic action of the signalling system (i.e. signal flank 
protection) prior to collision. 

D  SPAD or potential conflict train crossed the conflict zone without accident 
[Restricted time window for accident]. 

E  SPAD train stopped less than or equal to 50 metres before reaching the first 
potential conflict point by the actions of the signaller(s) prior to an accident 
[Potential accident prevented by recovery action]. 

F  SPAD train stopped less than or equal to 50 metres before reaching the first 
potential conflict point by the actions of the driver only. TPWS, automatic train 
protection (ATP) or a train stop system are either not fitted or do not work. 
[Escalation of SPAD required before an accident could occur]. 

G  SPAD train stopped less than or equal to 50 metres before reaching the first 
potential conflict point by the activation or intervention of TPWS, ATP or a trip cock 
system [Escalation of SPAD required before an accident could occur]. 

H  SPAD train stopped more than 50 metres before reaching the first potential conflict 
point by the actions of the driver only. TPWS, ATP or a trip cock system are either 
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not fitted or do not work. [Significant escalation of SPAD required before accident 
could occur]. 

I  SPAD train stopped more than 50 metres before reaching the first potential conflict 
point by the activation or intervention of TPWS, ATP or a trip cock system 
[Significant escalation of SPAD required before accident could occur]. 

J  The design of the track layout and / or signalling controls prevents the possibility of 
a conflict beyond the signal (eg at first signal of a double blocking) [Accident highly 
unlikely]. 

U  Unknown risk ranking result.(Generally relates to events from 2002-2004 that were 
not ranked, plus a few current events for which results are still awaited). 

 
Part 3 – the risk ranking score 
 
The risk ranking score assigned to each SPAD is used to measure changes in SPAD risk 
over time.  It is a combination of parameters established in Part 1 and Part 2.   
 
Estimation of the current risk level is performed using a two-year moving average as this 
provides a more robust estimate of the underlying risk. 
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