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Overview

• Human Performance and the 10 incident factors in industry

• Alstom use of the 10 incident factors to set strategy

• EMR SPAD investigation
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Human Performance and the 10 Incident Factors
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Human Performance 
and Underlying Causes

10 Incident 
Factors

Human 
Performance

1. Slip/lapse
2. Intentional rule breaking
3. Decision error
4. Asleep or unable to 

respond

Verbal Communication

Fatigue, health and wellbeing

Processes and procedure documents

Written information on the day

Competence management

Infrastructure, vehicles, equipment and clothing

The person’s environment

Workload (real or perceived) and resourcing

Teamworking and leadership

Risk management



Aims

• A consistent, usable agreement on types of human performance and types of 
underlying cause

• Rail Industry Standard for Accident and Incident Investigation RIS‐3119‐TOM 
(issue 2)

• Review and analysis across incidents
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Analysis of underlying causes
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TOCs – Fatigue, health and wellbeing

FOCs – Competence management and verbal communication
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10 Incident Factor Profiles for TOCs and FOCs
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SPAD underlying causes related to fatigue

6

0

5

10

15

20

25

30

35

40

%
 c
on

tr
ib
ut
io
n 

TOCs SPAD underlying causes related to fatigue

Factors outside of work
Mental or emotional health affecting performance
Physical health affecting performance
Worked a poor shift/roster approved by organisation
Fatigue (physical or mental) ‐ higher level category
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Mental or emotional health affecting performance
Worked a poor shift/roster approved by organisation
Factors outside of work
Other wellbeing issues
Fatigue (physical or mental) ‐ higher level category



Key Activities

• Provision of accident investigation training to support implementation 
of the RIS

• Some companies using the 10 incident factors including: Freightliner, 
DB Cargo, Alstom, EMR, Network Rail

• Application to investigate the Period 3 peak in SPAD incidents

• Developing accident investigation process functionality in SMIS and 
develop industry capability in accident investigation aligned to SMIS 
system

• Application for driver, signaller and trackside staff task research
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01 Alstom UK&I “Railway Safety” 
Performance.



Alstom UK&I Long Term Trend –
Product Safety Issues / Incidents 
Raised 
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02 Root Causes Analysis



Railway Safety Root Causes Analysis
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Approximately Half of all Railway Safety Issues raised 
could be linked to the Design and or Supplier Quality.



Maintenance Human Error (Examples)

A significant number of Railway Safety 
Issues raised involved fixings incorrectly 

supplied, stored or fitted

Kitchen Ceiling light Panel

Final Drive Gearbox Drain plug



Railway Safety Root Causes – UK&I 2018 
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10 Incident Factors Indicator
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10 Incident Factors



03 Conclusions



• Around 75 Product Safety incidents have been raised per year for the last 9 
years.

• Supplier related incidents have been steadily decreasing. 
• Design related incidents have been steadily increasing.
• Approximately 50% of the incidents raised relate to Human Error during 

Maintenance:
• Communications and Practices & Processes are the dominant 

contributory factors.
• Initiatives Identified :

• Raise awareness of the “dominant” Contributary factors of incidents 
raised.

• Deliver & support the introduction of NTS within the business.

Conclusions 
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Our approach to Incident 
Investigation – Human Factors



• Formed in 2007 from former 
Midland Mainline franchise, 
part of Central trains franchise 
and part of Maintrain
organisation, then East Midlands 
Trains.

• Operated by Abellio Group since 
October 2019.

• Operate approx 470 trains per 
day, the SFO for 90 stations,

• Mainline services from Leeds, 
Sheffield, Nottingham to St 
Pancras

• Long distance local services 
from Liverpool to Norwich

• Local services in East Midlands 
and Lincolnshire.



Incident investigations

• East Midlands Railways has four levels of investigation:
– Level One – minor investigations
– Level Two – investigations to a standard remit
– Level Three – investigations to a remit set by the Designated 

Competent Person following an event review
– Level Four – Formal inquiries, externally led investigations
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Who carries out Level 3 investigations?

• Investigator identified at the Event Review
• Inexperienced investigators normally 

assigned a mentor
• Investigators have a range of skills, 

experience and competencies.
• EMR provide investigator training (from 

external providers) together with additional 
support regarding use of non‐technical skills / 
human factors

• Includes support on building competency 
development plans with individuals involved

• Use of 10 incident factors build into latest 
version of our procedure



Live Investigation

• CAT A SPAD

As Investigators we look at; 
•Competence,
•Rules and Procedures
•Infrastructure
•Equipment
•AND Human Factors / NTS



NTS and Human Factors
Within the Investigation

The Basics;

• The Driver booked on at approximately 08.30.
• Then walked over to Platform 1 to locate his train which was to form the 08.55 

service. 
• The service was indicated to be departing from platform 1A but the only train 

platformed was in 1B which the Driver ascertained was his train after speaking to 
the guard. 

• The platform starting signal cleared to a signal yellow which was displaying an X 
route indication. 

• As the service departed the station the Driver sounded the warning horn for track 
workers and then for a Look‐out a short distance after. 

• The Driver had observed a green signal on Y line to which he focused his attention, 
only realising his mistake when he again looked for his signal and observed X line’s 
signal to be displaying a red/danger aspect.

• The service came to a stand after passing XXXX signal at danger without authority 
by approximately one coach length.



10 Incident Factors





Conclusions



Recommendations



Attention to interview to highlight 
Human Factor / NTS failings.



BESPOKE NTS Coaching





Mitigate Future Risk and become 
more resilient to error.



Thank you

Any questions?




