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Railway Safety in
Great Britain

How Great Britain arrived at its current level

of safety for passengers and the workforce.

16 & 23 May 2025 (online)
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Goal-setting Principles for Railway Health and Safety : Additional factors to be considered for unattended passenger train operation (GOA4)
https://www.orr.gov.uk/sites/default/files/2024-07/railway-safety-principles-factors-for-safe-operation-of-gea-uto.pdf
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Aim of the sessions

To share my 25 years experience as HM Inspector of Railways and
examine how Great Britain went from having a railway with a poor

safety record to being one of the safest railways in the world.

2 important points :
| fully acknowledge the extremely difficult times Ukraine is currently experiencing:

* | will not be promoting the ‘British way’ as the ‘best way’, but | will try and show what

has worked in GB (and in some cases what hasn’t worked ! );

Merta 3aHATH
[oximutucsa cBOiM 25-pidHUM JOCBIZOM POOOTH iHCIIEKTOPOM 3alli3HHIb [i
BenmuurocTi Ta mocmiauth, sk Bemuka bpurtanis mpoinuia muisgx Bif 3aii3HUIN 3
MOTaHUM pIBHEM Oe3MeKH 70 OHIET 3 Hailbe3meuHINX 3a113HUIb Y CBITI.
2 BaXJIMBi MOMEHTH:
e S MOBHICTIO YCBIJOMJIIOI0 HAJ3BUYAWHO CKJIQJTHI YacH, SKi 3apa3s
IepeKrBae YKpaiHa:
e S He Oymy mpocyBatu «OPUTAHCHKUH MUISIX)» SIK «HAWKPAIIAN ILISX),
ane s cupoOyro TmoKas3aTH, 1o crpaioBaino y Benwukiii bpuranii (a B
JIESTKUX BUIIAJIKAX 1 T€, 10 HE CTIpaIfoBaio!);
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Railway Safety in Great Britain —_—

Objectives ............ What the sessions will cover :

This session ..............

* A very brief history of Great Britain’s railways.. (why the railway in GB is like it is)

* The role of accident investigation....................... (the impact of accident investigation over 200 Years)
* The role of railway ‘approvals’ by government

* The introduction of the EU “Railway Safety Directive” and the EU “Interoperability directive”:

Next session.............cc.......

* Great Britain’s implementation of the EU ‘Railway Safety Directive’
* The significance of the ‘Safety Management System’

* Railway Safety Inspection ( by the Office of Rail and Road )

* Railway Accident Investigation ( by the Rail Accident Investigation Branch)
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Where does GB stand today in terms of railway safety today ?
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Railway Safety in Great Britain

It was not always such a positive picture

Train accidents Global
Train collisions or derailments involving passenger or workforce fatalities R i V
REVIEWI

Train accidents with passenger or workforce fataliies ~ —— Average number over preceding 10 years

GB Train accidents
1970 - 2007

Only 4 / 37 years
when GB did not
have a fatal train
crash !!!

Fotal troin accidents
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Global
Raitway

REVIEW,

GB Train accidents
1970 - 2007

Only 4 / 37 years
when GB did not
have a fatal train
crash 1!

Railway Safety in Great Britain

The first commercially successful steam
locomotive was Salamanca built in 1812
by John Blenkinsop and Matthew Murray
for the 4 ft (1,219 mm) gauge Middleton

Railway™ in Leeds.

Abatis Safety Servi
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Railway Safety in Great Britain

The first commercially successful steam
locomotive was Salamanca built in 1812
by John Blenkinsop and Matthew Murray
for the 4 ft (1,219 mm) gauge Middleton

Railway* in Leeds.

Railway Safety in Great Britain L

The first commercially successful steam
locomotive was Salamanca built in 1812
by John Blenkinsop and Matthew Murray
for the 4 ft (1,219 mm) gauge Middleton

Railway* in Leeds.

« Still operating as a heritage railway

12
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In 1829 Stephenson’s Rocket won, P
the Rainhill Trials held by the

Liverpool & Manchester Railway.

15 September 1830 the first
commercial passenger service

commenced between the GB cities

of Liverpool and Manchester.

Today (2025) trains still run on the same track route that was laid down in

1829-1830.
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1829-1830.
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Railway Safety in Great Britain

Today (2025) train still run on the same track

route that was laid down in 1829-1830.

The track runs across ‘Chat Moss’ and today

still floats on the wooden& stone hurdles laid
down in 1829/30.

It supports engines 25 times the weight of the
steam-driven Rocket, the first train over the k
Moss in January 1830.

N.B. Great Britain’s railway routes are old

weeeeenneenVEry old !

10
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Railway Safety in Great Britain —

18 years
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18 years

—

1973 — the Wang 2200 1990 Apple Powerbook laptop

k Abatis Safety Services Ltd 11
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Railway Safety in Great Britain

» Growth of railways 1825 ss 11840 1845 bisas

- 1

1835

Approx 500Km of track

The most significant newcomer is the
Liverpool and Manchester Railway, opened
in 1830. The appearance of this map is
deceptive, for following the Liverpool and
Manchester Railway's success many more
lines are planned, or under construction but
unfinished

,)’
3
| Time Line 1778 - !

1525 1835
i

EXETER

~"  SHEFFIELD

GLOUCESTER

Lonoon

Railway Safety in Great Britain

ABATIS Subety

rowthof rallways  » 1825  » 1835  »1840  » 1845  » 1848 T

1855 the GB train network as we recognise it today is established

Approx 13,350 Km of track
The results of the ‘railway mania’ are seen
with the completion of many new compeling
routes. One of these is the east coast route
to Scotland. Much of the enduring railway
system in England and Wales is now in
place.

I'me Line 1778 - 1855 o

1325 1835 18408 1845

-y br

18




Yuactrmiwm (25) @ X

(2, HaliTh yyacTHHKa

n ANanwwmd Onekcavgp Kpueo.. (A) B

M OxopoHa M. (Opranwzatop) o % A
. ABATIS (Coopranmzatop) B & & 1
P OxopoHa. (Coopranwzatop) (=) % [
& Alan Plom % LA
n Alona B oA
m Anataolii aleksieiev B
B Dmytro B oA
n Mataliia I’
m Oleksandr Kyrychok B oA
Olha Leshok B A
n pavlovych.mp oA
Tereshchuk Oleksandra B A
) vicoris ¥ o
n Anapiii Cenpnako B A
a EBreH B oA
ﬂ JKyKOBChKNIT AHapii B A
a DkcaHa CTaHicnaeuyk % A
a Oner KMcnoBckwi B A
a OneHa % LA
a Onkra flaBpeHTLeBa B A

| Mpurnacuts | | BrnwouwTs cEON 3BYE |




Railway Safety in Great Britain

* Growth of rallways b 1825 * 1835 * 1840 » 1845 » 1848

1855 the GB train network as we recognise it today is established

Approx 13,350 Km of track

The results of the ‘railway mania’ are seen
with the completion of many new competing
routes. One of these is the east coast route
to Scotland. Much of the enduring railway
system in England and Wales is now in
place.

| Time Line 1778 - 1855

1825 1835 156406 1845 1548 1855

Railway Safety in Great Britain

The railway built between 1835 & 1855 was built by

‘Navvies” (originally ‘Navigators’ — they dug canals).

A skilled navvy was expected to move ~20 tonnes

of earth per day, using a pick and shovel to fill wagons.

This is equivalent to digging a trench 1m Wide x 1m

deep, and 12m long ............every working day. !!!!!!

No ‘Health & safety’ existed !

Abatis Safety Services Ltd

20
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Railway Safety in Great Britain

The railway built between 1835 & 1855 was built by

‘Navvies’ (originally ‘Navigators’ — they dug canals).

A skilled navvy was expected to maove ~20 tonnes

of earth per day, using a pick and shovel to fill wagons.

This is equivalent to digging a trench 1m Wide x 1m

deep, and 12m long ............every working day. !!!!!!!!

No ‘Health & safety’ existed !

Railway Safety in Great Britain ——

The railway built between 1835 & 1855 was built by

‘Navvies’ (originally ‘Navigators’ — they dug canals).

A skilled navvy was expected to move ~20 tonnes

of earth per day, using a pick and shovel to fill wagons.

This is equivalent to digging a trench 1m Wide x 1m

deep, and 12m long ............every working day. !!!!!!!!

N.B. part of their pay was in beer ...........

No ‘Health & safety’ existed | a. to replace lost liquid sweated by digging !
b. it was safer to drink than the local water !

21
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Railway Safety in Great Britain e

How GB railway safety improvements have been driven over the last 200 years

The railway industry has largely ‘learned’ how to be safer on the back of accidents !

The opening of the Liverpool and Manchester Railway
took place on 15 September 1830.

At the opening event William Huskisson MP, fell onto the
tracks and the Rocket, ran over him causing serious leg
injuries. He died that night.

An accident enquiry was held to determine what happened
and what could be done to stop it happening again.

Inquiries & Investigations into railway accidents
have continued ever since !

T 0

£ OxopoHa Mpaui £ Anatolii Aleksieiev & £ Okcana CraHicnasuqyk £ Oner Kncnosckui

Railway Safety in Great Britain
Late 1830’s - The govt of the day recognised the railways boom and that

dangerous railway infrastructure and rolling stock were being created.

1840 Railway Regulation Act established “Inspecting Officers of Railways”

initially to look into railway accidents.

“Get the basics

right. Getit right

first time. Every
time.”

oR

OFFICE OF i
RAIL AND ROAD

NEW CHIEF INSPECTOR
RICHARD HINES

Lt. Col. (Later Gan Sir M | .
Frederick Smith FRS Richard Hine:

Inspector of Rallways 1840

1st Chief Inspector of Railways 26th Chief Inspector of Railways

22
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Railway Safety in Great Britain —_—

Definitive railway accidents that were investigated and led to changes :

0)

% Oxopoa Mpaui % b % % Oner Knenoeckuii

Railway Safety in Great Britain

Definitive railway accidents that were investigated and led to changes :

* The Armagh disaster - 12 June 1889 80 deaths

(need for Block signalling & continuous and automatic brake)

5. JKpaH (ABAIIS)
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Railway Safety in Great Britain

Definitive railway accidents that were investigated and led to changes :

* The Armagh disaster - 12 June 1889 80 deaths

(need for Block signalling & continuous and automatic brake)

* The Quntinshill disaster - 2 May 1915 226 deaths

(need for Track Circuits )

3ani3HUYHI aBapii, K1 OyJIi PO3CIIiIyBaHi, Ta K1 MPU3BEIH 10 3MIH
Karactpoda B Apma - 12 gepBHs 1889 poky - 80 3arubmmx

23
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Railway Safety in Great Britain —_—

Definitive railway accidents that were investigated and led to changes :

* The Armagh disaster - 12 June 1889.........ccceceveveerirervecieceerennenns 80 deaths @

(need for Block signalling & continuous and automatic brake)

* The Quntinshill disaster- 2 May 1915.........cccvvveevvevieereenene. 226 deaths @

(need for Track Circuits )

* The Harrow & Wealdstone disaster - 8 October 1952..........112 deaths

(need for AWS — Automatic Warning System to warn drivers passing signals at red)

& Kondepenuna o 3xpar (ABATIS)
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) £
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Railway Safety in Great Britain

Definitive railway accidents that were investigated and led to changes :

* The Armagh disaster - 12 June 1889 80 deaths

(need for Block signalling & continuous and automatic brake)

* The Quntinshill disaster - 2 May 1915.........cccceceveveeveeveneenn.. 226 deaths
(need for Track Circuits )

* The Harrow & Wealdstone disaster - 8 October 1952 112 deaths

(need for AWS — Automatic Warning System to warn drivers passing signals at red)

* The Clapham train crash - 12 December 1988 35 deaths

(need for limits on hours of work to control fatigue of safety critical workers )

24
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Railway Safety in Great Britain

Definitive railway accidents that were investigated and led to changes :

* The Armagh disaster - 12 June 1889 80 deaths

(need for Block signalling & continuous and automatic brake)

¢ The Quntinshill disaster - 2 May 1915 226 deaths

(need for Track Circuits )

* The Harrow & Wealdstone disaster - 8 October 1952 112 deaths

(need for AWS —Automatic Warning System to warn drivers passing signals at red)

* The Clapham train crash - 12 December 1988 35 deaths

(need for limits on hours of work to control fatigue of safety critical workers )

* The Ladbroke Grove train crash - 5 October 1999.....................31 deaths

(the need for automatic train protection systems)

Railway Safety in Great Britain —

What does this history tell us ?

The railway industry learns by its accidents ............

often reluctantly.

The Quntinshill disaster - 2 May 1915
* Replace gas lighting with electrical lighting

* By 1939 (25yrs !) —only ~ 50% of carriages had electrical lighting

25



Railway Safety in Great Britain

Lesson from The Ladbroke Grove train crash 1999
Pt 2 — Recommendations

Accident Investigation

59. The more serious cases should be the subject of inquiry by the RAIB
(Rail Accident Investigation Branch)* .

60. The less serious cases should be delegated to the industry to be dealt
with by formal inquiry or formal investigation.

61. Consideration should be given, in the longer term, to reducing the
investigation of accidents or incidents at industry level to a single method
(para 11.9).

62. The sole objective of the investigation of accidents or incidents should
be the prevention of accidents and incidents. It should not be the purpose
of such investigations to apportion blame or liability .

* An INDEPENDENT branch of the Department For Transport .

xopoHa Mpali %

Railway Safety in Great Britain

Lesson from The Ladbroke Grove train crash 1999
Pt 2 - Recommendations

Accident Investigation

59. The more serious cases should be the subject of inguiry by the RAIB
(Rail Accident Investigation Branch)* .

60. The less serious cases should be delegated to the industry to be dealt
with by formal inquiry or formal investigation.

61. Consideration should be given, in the longer term, to reducing the
investigation of accidents or incidents at industry level to a single method
(para 11.9).

62. The sole objective of the investigation of accidents or incidents should
be the prevention of accidents and incidents. It should not be the purpose
of such investigations to apportion blame or liability .

* An INDEPENDENT branch of the Department For Transport
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The Ladbroke Grove Rail Inquiry

Part 1 Report

The Rt Hon Lord Cullen PC
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The Ladbroke Grove Rail Inquiry

Part 1 Report

The Rt Hon Lerd Cullen PC
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Railway Safety in Great Britain

Govt ‘Approvals’ & development of GB railways

Stephenson’s letter of 1841
I'm the top railway engineer and builder
Building railway properly costs money
Some people are now building unsafe railways
If we don't act we will have serious accidents.....and
People will lose confidence and won’t use railways to travel

The Govt must get good engineers together to :-
« set standards and

= ‘approve’ good railways (& rolling stock) that meet those standards

0

£ Qner Kucnosckui

Railway Safety in Great Britain
Railway Regulation Act 1842 Ralhay Rt Act 1842

Tatle of Condenca  Content  More Rescurces @

» 2 years after Inspecting Officers of Railways were
introduced (1 yr. after Stephenson’s letter) C -
Inspectors were given authority to postpone the prein i AR @
opening of a new railway if such opening ...

‘would be attended with dangers fto the public using
the same’

9 Chianges 1o begislation: " sy fLeguiaion A 114,

= Approval of railways, trains and rolling stock in GB
continued until 2008 (167 yrs) until implementation
of the EU railway related directives

27
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Railway Safety in Great Britain
Railway Regulation Act 1842 FfsrwmayReu.n\alcn“Afll‘ﬂdé o

Tabie of Corsents  Gonters  Mome Rescurces @

+ 2 years after Inspecting Officers of Railways were
introduced (1 yr. after Stephenson’s letter)
Inspectors were given authority to postpone the
opening of a new railway if such opening ...

‘would be attended with dangers to the public using
the same’

Wihat Vecsion

Mot Ressures

+ Approval of railways, trains and rolling stock in GB
continued until 2008 (167 yrs) until implementation
of the EU railway related directives

- ui“
1 WMaet 3anuck 310k KOHGEpEHUMK
v ' ¥ % e 0
i’\

% OxopoHa Mpaui % Anatolii Aleksieiev % OxcaHa CTaHicnaeuyk % Oner KucnoBckuii

Railway Safety in Great Britain

The European Dimension

Key railway related directives:-

* EU Railway safety directive (2004) rgpes
gel'lC
* EU Interoperability directive (2008)

The Railway safety directive(s) Included setting up of the European Union Agency
for Railways (ERA) to :

* set common safety targets, common safety methods and common safety

indicators as required by the Railway Safety Directive

host a number of databases, among which a register of remaining, applicable

national rules.

Development and implementation of the European Rail Traffic Management

System (ERTMS).

28
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Railway Safety in Great Britain

EU Interoperability directive (2008)

* Post UK Brexit; GB modified its interoperability but continues to adopt the EU approach ;
e.g. ‘Technical Specifications for Interoperability’ are ‘National Technical Specification Notices
(NTSNs) in the UK.

* The underlying principles are the same
* There is a national ‘Competent Authority’ (CA) ....in GB it is the Office of Rail and Road (ORR)
* Railway subsystems must be ‘authorised’ by the CA before being introduced

* Approval mechanisms are somewhat different to historic UK ones BUT GB continues to ensure that
Govt has final oversight to ensure only railway infrastructure and railway trains & rolling stock built
to accepted national standards are allowed to be part of the GB mainline railway.

Latest version :
DIRECTIVE (EU) 2016/797 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 May 2016 on
the interoperability of the rail system within the European Union (recast)

29
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Railway Safety in Great Britain i

EU Interoperability directive (2008)

* Post UK Brexit; GB modified its interoperability but continues to adopt the EU approach ;
e.g. ‘Technical Specifications for Interoperability’ are ‘National Technical Specification Notices
(NTSNs)’ in the UK.

* The underlying principles are the same
» There is a national ‘Competent Authority’ (CA) ....in GB it is the Office of Rail and Road (ORR)
* Railway subsystems must be ‘authorised’ by the CA before being introduced

= Approval mechanisms are somewhat different to historic UK ones BUT GB continues to ensure that
Govt has final oversight to ensure only railway infrastructure and railway trains & rolling stock built
to accepted national standards are allowed to be part of the GB mainline railway.

Latest version :
DIRECTIVE (EU) 2016/797 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 May 2016 on
the interoperability of the rail system within the European Union (recast)

Railway Safety in Great Britain T

EU Interoperability directive (2008) : since Brexit in the UK this is called ......

The Railways (Interoperability) Regulations 2011 (Updated July 2020)
Primary Interoperability duties placed on ORR ( the GB National Safety Authority) are:

1. Authorisation to Place Into Service (APIS) of new; major upgraded & major renewed subsystems & vehicles,
2. Monitoring authorized subsystems and vehicles,

3. Enforce the regulations.

Latest version of the directive :
DIRECTIVE (EU) 2016/797 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 May 2016 on

the interoperability of the rail system within the European Union (recast)
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Railway Safety in Great Britain

EU Interoperability directive (2008) : since Brexit in the UK this is called ......

The Railways (Interoperability) Regulations 2011 (Updated July 2020)
Primary Interoperability duties placed on ORR ( the GB National Safety Authority) are:

1. Authorisation to Place Into Service (APIS) of new; major upgraded & major renewed subsystems & vehicles,
2. Monitoring authorized subsystems and vehicles,

3. Enforce the regulations.

Latest version of the directive :
DIRECTIVE (EU) 2016/797 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 May 2016 on
the interoperability of the rail system within the European Union (recast)
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Railway Safety in Great Britain

EU Interoperability directive (2008) : since Brexit in the UK this is called ......

The Railways (Interoperability) Regulations 2011 (Updated July 2020)
Primary Interoperability duties placed on ORR ( the GB National Safety Authority) are:

1. Authorisation to Place Into Service (APIS) of new; major upgraded & major renewed subsystems & vehicles,
2. Monitoring authorized subsystems and vehicles,

3. Enforce the regulations.

Latest version of the directive :
DIRECTIVE (EU) 2016/797 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 May 2016 on
the interoperability of the rail system within the European Union (recast)
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Railway Safety in Great Britain

The Railways (Interoperability) Regulations 2011 (Updated July 2020)

+ APIS is a demonstration of conformity to requirements (in the UK) with National technical specification notices
(NTSNs) (the EU term is TSI’s -Technical Specifications for Interoperability) and national rules.
This includes essential requirements of safety and technical compatibility with a generic infrastructure design
for new or upgraded vehicles.

A Project (e.g. introduction of a new train ) must apply to ORR for APIS.
To do this the project engages a recognised Assessment Body (AsBo)*.

The AsBo applies applied the Common Safety Method for Risk Evaluation and Assessment (CSM REA) to

demonstrate safe integration at the point of application for APIS .

Latest version of the Directive :
DIRECTIVE (EU) 2016/797 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 May 2016 on the interoperability

Recognised UK AsBo’s

+ https://assets.publishing.service.gov.uk/media/60f5816dd3bf7f568ffe87cb/approved-bodies-and-designated-bodies-
doing-work-in-the-uk.csv/preview
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Railway Safety in Great Britain

The impact of the EU “Railway Safety Directive” :

Original :
DIR%CTIVE 2004/49/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 29 April 2004 on safety
on the Community's railways. _ (The Railway Safety Directive)

Latest version:

DI;{ECTIVE (EU) 2016/798 OF THE EUROPEAN PARLIAMENTAND OF THE COUNCIL of 11 May 2016 on railway
safety (recast

One of the key requirements of the Railway Safety Directive was

“the establishment, for each Member State, of a national safety authority and an accident and incident
investigating body”

- The national safety authority is the Office of Rail and Road (ORR)
https://www.orr.gov.uk/

AiG

- The accident and incident investigating body is the Rail Accident Investigation Branch (RAIB)
https://www.gov.uk/governme ntﬁ)rganisations/raiIfaccidentfinvestigaticmfbra nch
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Railway Safety in Great Britain

.......but where are we today ?

Train accidents
Train collisions or derailments involving passenger or workforce fatalities RGlohal

ailway

. = ! bt REVIEW,

Train accidents
1970 - 2019

Find out
" Next time
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Railway Safety in Great Britain
NEXT TIME ...........23 May 2025
* The requirements of the Railway Safety Directive
* Its implementation in GB
* The significance of the “safety management system”
* The impact implementing Railway Safety Directive requirements

* How ORR ‘Inspection’ works - the Risk Management Maturity Model (RM3)
* How the RAIB works : Rail Accident Investigation

* How ORR and RAIB interact
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Railway Safety in Great Britain

END
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