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FRBRE 22 FI0EF o p 2006 E4-d R X 24 B € (Health &
safety Commission, HSC) &2 i & % >3 £ A ¢ (Healthy & Safety
Executive, HSE) # # 1 48§ ¢ 4/7% % (the Office of Railway Regulation,
ORR)-ORR %=z A > HF % ¢ (hd & ﬁjﬂ’giﬁ‘f\z\: B 2B
%> kd HSCE ##2 > p m Bld ¥ 24 A ¢ (Rail Accident
Investigation Branch, RAIB) §# % > RAIB *: 2005 # 10 * 17 p = = ¥ B 4

@ﬁ,ﬁ@ﬁ%ﬁ%L%’E&ﬂﬁJMﬁ&iﬁﬁ’ﬂiﬁﬂﬁﬁﬁ@

o0op s - N
Rail Accident Investigation Branch : :
Organisational Structure - October 2005
A5 Carolyn Griffiths Pt Acutur: P i
- Chief Inspector
Andy Sa Jaue Principal Head of
Deputy Inspasctor Administration
Inpector Technical
| Prindpal | | Inspector Inspector Finance & Casework &
Inspector x6 Technical | Facilities Operations |
xl Manager Manager
| Prindpal | | Inspector Technical Kedmin Admin
Inspactor xb Suppert Support Suppert |
xl 12 x5
Technical Finance Information Managsment
Principal Inspactor Team Team Team
Inspector X6
Operational Operational
Support | Support
15 x§
Woking based team
Principal Inspactor
Inspactor £
Dty based team
Support Team
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%= W F ERTIE A= AR
Notifiable Not Notifiable

An accident:

m  resulting in the release of dangerous
zoods: or

= in which dangerous goods catch fire: or

= involving release or combustion of
radioactive material: and

the area around the accident site is evacuated
for reasons of safety and this requires the
closure of the railway.

Accidents involving dangerous goods,
including radio-active material. where it 1s
not necessary to evacuate the area. and which
are not notifiable under any other heading.

Examples of notifiable events

Example 1: A freight train is stopped
becanse there is a leak from a damaged
tank wagon. The leaking wagon contains
hvdrofluoric acid and the immediate area
around the train is evacuared.

Example 2: A freight train is stopped
becanse of a fire im'o.n'\'.r'ng a consignment
of explosives. The incident occrs in a
rural area but the opposite line is closed.

Examples of non-notifiable events

Example 1: A train carrving dangerous
goods is stopped becanse one of the
wagoens has dragging brakes cansing
sparks and smoke. The area around the
frain is nor (’\'(If'!r(”f’(!.
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Caly

R S E

Accident or Incident Reporting Form

This form may be used for written follow up potificatons vnder regulation 4017 of events listed in
Schednle | (afier immediate pofification has been made by telepbhone) and motifications vnder regulaton
4} of events Lsted in Schedule 2 of the Ratlways {Accident Investigation and Feporting) Rapalations

o5

Name of erganization making the Notification-

Contact details for person completing this form

Name:

Address:

E-mail address:

Telephone Number:

About the accident

On what date did the accident happen?

At what time did the accident happen? (Please uz= the 24
biar clock ez 06000

What were the weather conditions at the fme? (hrisf
datails whers relsvant)

Location of the accident and the nearest point of access:

MNames and roles of any staff with responsibility for movement of the relevant rolling stock
mmvolved in the accident or incident:

CASUALTIES Passengzers Crew Orthers

Number: of people fatally injored
{estmated):

Number of people seriounsly injured
{estimated):

MNames of any ofher radlway induostrv bodies whose property has been involved in the accident or
incident:
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Estimated number of passengers on board any rolling stock mvolved. at the
time of the accident or incident:

Number of crew on board the rolling stock mvolved at the time of the
accident:

Contact details for the person in command or control of the accident or incident site

Name:

Position:

Telepbone number:

Details of any emergency service attending the accident or incident

Delays to services

What Lines were affected?

For how long was the route blocked? From To

About the train(s) involved in the acadent/incident

Tram 1: What was the reporting number (where used)?

What were the time and place of origin?

What was the place of destination?

What type of train was it? (Give the locomotive and/or unit details where possible)

Train 2: What was the reporting number (where used)?

What were the time and place of origin?

What was the place of destination?

What type of train was it? (Give the locomotive and/or unit details where possible)

Train 3: What was the reporting number (where used)?

What were the time and place of origin?

What was the place of destination?

What type of train was it? (Give the locomotive and or unit details where possible)

Give the tvpe and an estimate of the quantity of any dangerous goods on board the rolling stock
mvolved at the time of the accident or incident.
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DESCRIFTION OF THE ACCIDENT

Please use a separate sheet of paper to describe the accident. Give as much detail as you can,
mncluding:

= The extent of any damage cansed to the railway, radlway property or the environment.

»  Bref details of the sequence of events leading to the accident or incident.

Signatare of person completing form:
Date:

3. T AL WA P F(F 51)

23 FEpmi

1IC225 Passenger Train (1F23)
Vehicle Vehicle Emergency Vehicle Mass
designation description services number (tonnes)
number [unladen
coaches] *
DVT Driving Van - 82221 443
Trailer
Coach M Trailer First Open M 11224 39.7
Coach H Trailer First Open H 11213 39.7
Coach G Service Vehicle G 10322 455
Coach F Trailer Standard F 12306 39.4
Open
Coach E Trailer Standard B2 125625 39.9
(labelled B) Open
Coach D Trailer Standard D 12516 39.9
Open
Coach C Trailer Standard C 12412 39.9
Open
Coach B Trailer Standard B1 12413 39.9
Open
Coach A Trailer Standard A 12206 39.5
Open (end)
Class 91 locomotive - 91023 84 .1
*Masses derived from HSBC Vehicle Data Booklet: Issue1 November 2001
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Figure 1 The location of Great Heck
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E. o ‘: Emonsy
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. Selby
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| Incident
Yorkshire

M18

Doncaster
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ME62 motorwa-v and Great Heck

Schematic diagram of the track layout between the

Figqure 2
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Trachkside termingl

Figure 3

CESS: the space alongside the railway lines

FOUR FOOT: the space between the rails
SIX FOOT: the space between oneg line and another

!
c
i
»

Clase &&
loco

Freight Train —»

I Clasz 11

[| coscn || coaens " cosehE | cosenn || cosenc "cunns 'munﬁ.

VT HMHH'DGIMH

€— IC225 Passenger Train
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Figure 5: Photograph of the ME2 road bridge incident site
showing the remains of the Land Rover next to
the Up ling
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Figure 6: Photograph of the Plasmor Sidings turnout looking
south towards the Pollington Lane bridge
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Figure 1: Road Vehicles Obstructing the Railway:
Risk events and outcomes

Great Heck scale accident

10+ deaths
~04 deaths/year every 300-400 yrs

_—

Train derails
every 1-2 years
\ * ~01 deaths/year

Vehicle hit by train

Casualties;

Strikes 2™ frain
every 100-200 yrs

Casualties:
people
in road
vehicles

. 4-3 per year
*
road igerC%SfJarifgeSfr Road vehicle obstructs
in road accident itse : :
not included here a ranay line
- 20-30 ger year
*
Vandalism Road vehicle gets onto Careless acts
on or near ‘ _ on land next
the railway ‘ *gpe ratlonal r%'éf";ae; property to railway

'
Road traffic accidents in which vehicles leave
the carriageway

(B)Fp e Mt > f 1967 #3 2000 & 1 7 o > 2o gmip o5 2 4 | 7~
< Z 4B (FTREE AT A E L&) £ 5 166 @ 0 0= sE R 3T
Lo 2R B EE R 193 4 0 B3 Adks 230 4 o H P 2T iz
B ot madad o TeE 0&F 4B BIEEE = (5D
Faidins )|l BdRET L= o

(d g2 T’ BFEFRFLE T RAF L P2 L > L
EHEFOGER 0 2 @ % X > h %% (Safety Risk Model ) Fgipl% (2)
FdifoEsms o

(5) 12 F 3% TR
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Figure 2: Train Collisions with Road Vehicles:
The Risk in Context (deaths per year)

All road accidents

200 ~11 ~0.5¢

a: inchudes al train accident & passenger
movemen? accident deaths
b: made up of 1 rail passengers & siaff
& rcad vehicle occupants
S pedestrians
¢ made up of 0.1 ralpassengers & staff
0.4 rosg vehizlz occupants

Areas of the circles are to scale, in relation to deaths per year
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(- )& 519 T A FEpm

A HE BRI 2 F SR SRS 2 o & 1 AR{RASELE K & (Administrador de
Infraestruras Ferroviarias, ADIF) » & 8 F® 4o REME » P a0 2. B U355 e fir
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CABTABRUA 122| 14| 8] 17 3 1] 43 0.4
LA MANCHA 1541| 186/ 40 36| 1 6| 8 277 0.2
CASTIL.YEON | 1906/ 301| 52| 105/ 4| 1/ 5/ 20| 488 0.3
CATALUNA 1320 79| 43| 66| 3| 1| 12| 44| 248 0.2
EXTRENADYRA| 782 242| 5| 27 2| 68| 344 0.4
GALICIA 936/ 203| 12| 46 10| 18| 289 0.3
MURCIA 259 12| 14| 34 5| 12| 77 0.3
LA RIOJA 112 21 11 8 1| 41 0.4
MADRID 601 25 o 1 1 1] 37 0.1
NAVARRA 258 13| 2| 11 1 27 0.1
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PAIS VASCO 302 201 19 15 1 57 0.2
ASTURIAS 232 8 2 12 27 0.1
VALENCIANA 769 76| 30 44 15| 169 0.2
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PFI(Private Finance Initiative) & 3 & = FECHIZARIZMARMA
FF o R E K #0450 BOT(Built-Operate-Transfer) o 17+ # % »
ﬁWuPﬂiﬁéﬁﬁﬁi?E’x’“iaAﬁﬂmlﬁ%’lﬂf%ﬂ
WER SRR 2 FRIBFSEL S B RS RE LY
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Level Crossings

Network Rail
ed



Network Rail’s Level Crossings

« /833 at December 2004
* 50% are private vehicular crossings
« 25% are footpath crossings

« 25% are manual or automatic crossings
on public roads

* the latter category are the busiest

Network Rail
ed



Usage Statistics

* |level crossings provide for the safe

traverse
— 680 mil
— 100 mil

petween:
lon vehicles per year

lon pedestrians per year

— 10 million trains per year
 road traffic and congestion are on the

INcrease

Network Rail
ed



Nature of the RiIsk

* 96% of level crossing accidents are due
to road user or pedestrian behaviour

 a large proportion of influencing factors
are beyond the railway’s direct control

Network Rail
ed



Major Incidents

Network Rail
e
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Wider Impact of Level
Crossings

provide vital connections between
communities

on busy rall routes may act to divide
communities and hamper business

substantial societal costs around delay
to road traffic

evidence suggests that users don’t
always understand consequences of

their actions Network Rail
ed



Types of Level Crossings

 there are two primary types of vehicular
level crossings in the UK

— private, used to gain access to a
farm/business or homes on private roads

— public, on a road used by the public
» each type has different safety issues.

Network Rail
ed



Private Vehicular Crossings...

e are private!

 you have no right to use §

them unless you are the
authorised user or an
Invitee

 Iif you have aright to
use them you should
follow the instructions
provided at the
Crossings

2.04 pe" both gates T | f "
Check that green Lgnt Asess  F
ik e gstil.l shows [ 1Es-2s!

= j hoth gates

Network Rail
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Public Vehicular Crossings

¢ two main categories

e manned
— gated
— barriers

automatic

— with barriers

— open

e ...and there are 60 Open Crossings In
particularly quite locations

Network Rail
ed



Manned Crossings

e gates or barriers operated locally or remotely
by a “crossing keeper”

* by far the safest type on public roads

e ...but not an ideal solution iIn most cases due
to closure times (up to 3 minutes per train)

¢ most frequent accidents are vehicles striking
gates or barriers trying to cross once the
closure sequence has started

Network Rail
ed



Automatic Crossings

...are unmanned
have half barriers or are open

operate by detecting the passage of
trains

are closed to road for typically 30 to 60
seconds per train

are a source of particularly concerning

vehicular driver behaviour Network Rail
ed



Automatic half barrier (AHB) and

locally monitored half barrier

(ABCLS)
 half barriers provided
» exit must always be clear for a driver to

exit the crossing if he Is on it when the
closure sequence commences

 AHBs are permitted where trains travel
at up to 100 MPH

 ABCLs are permitted where train
Speeds are up to 55 MPH

Network Rail
ed
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AHB & ABCL Misuse Factors

e running red lights, before the barriers have
descended

» “charging” descending barriers
 “zigzagging” lowered barriers

* “blocking-back” onto the crossing where exit
IS congested

* “zigzagging and blocking-back” are the main
risks

» pedestrians walking around the barriergetwork Rrai
o4
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AOCLs

 protected by “Wig-Wags”
« monitored locally by train driver

 situated on quieter roads and railway
lines

¢ maximum train speed is 55 MPH

Network Rail

.
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Automatic Open Level Crossing
Approach Signhage

3

1 Level Crossing lights

STOP

when
lights show




r over 27
f) passes over




AOCL Misuse Factors

* running red lights at speed when they
have just started to operate

 stopping then starting against the red
lights because the vehicle driver has
made a judgement he can beat the train

Network Rail
ed



Open Crossing Features

 principle: road user to give way
* low train speed - 10 MPH or less
* low road speed — 35 MPH or less

* no more than one railway line over the
crossing

» only permitted on the quietest of roads
and railway lines

Network Rail
ed
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Open Crossing Misuse Factor

* misjudging appropriate time to cross
when a train Is approaching

Network Rail
o4



Key Messages

* |level crossings are the railways top train
accident risk

* |level crossings are safe if used correctly

 the key to improved safety is with the
road user

Network Rail
ed
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An overview of level crossing In

!'_ Taiwan

Fan, C. K. (Frank) Tseng, C. M. (Jimmy)
Counselor & Executive Secretary Senior Engineer

Transportation and Communications Management Unit
Ministry of Transportation and Communications
Taiwan, Republic of China

December 2005



December 2005

Outline

1. Organization of Ministry of Transportation and
Communications (MOTC)

2. Introduction of Taiwan Railway Administration
(TRA)

3. Overview of level crossing
3.1 Accident data
3.2 Level crossing equipment

4. Improvement programs

4.1 Past improvement program
4.2 Current improvement program

5. Questions

Transportation and Communications Management Unit, MOTC 2



December 2005

1. Organizational Chart of MOTC
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2. Introduction of TRA (1/2)

1

Taiwan railway map

Transportation and Communications Management Unit, MOTC 4



December 2005

*2. Introduction of TRA (2/2)

A conventional railway system

= Average Train Speed: 45 miles per hour;
Maximum Train speed: 75 miles per hour

= Route length: 688 miles

= Operational data (2004):

= Number of passengers: 168 million (per year)

460,000 (per day)
= Passenger miles: 5.9 billion (per year)
16 million (per day)
= Freight: 11.8 million ton. (per year)
32 thousand ton. (per day)
= Freight miles: 0.6 billion (per year)

1.6 million (per day)

Transportation and Communications Management Unit, MOTC 5
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. Overview of level crossing

*3

Number of level crossings: 649

= One level crossing In every mile.
= There are four types of level crossing in Taiwan.

Type 1. wait
Type 2: wit
Type 3: wit
Type 4. wit

n Barrier, Alarm Device, 24 Hour Watchman (#35)
n Barrier, Alarm Device, non-24 Hour \WWatchman (#60)
n Automatic Barrier, Automatic Alarm Device (#504)

N Level Crossing Sign(#49)

Transportation and Communications Management Unit, MOTC 6
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‘ 3.1 Accident data (2000-2004) (1/3)

B Vehicle incursion
30
[] Pedestrians
25
20 B U-turn at level
Crossing
15 .
B Road driver careless
10
5 B Vehicle breakdown
0 ) )
00 01 0 03 o4 [ Overloading vehicle
length/width
year

Transportation and Communications Management Unit, MOTC 7
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| 3.1 Accident data (2000-2004) (2/3)

= Number of accidents: 90 cases per year

n Fatalities: 29 persons per year

= [njuries: 36 persons per year

= TRA responsibility: 1.6 cases per year (2%)
Fatalities 0.6 persons per year (2%)
Injuries: 1.8 persons per year (5%)

= Non-TRA responsibility: 88 cases per year (98%)
Fatalities 30 persons per year (98%)

Injuries: 34 persons per year (95%)

Transportation and Communications Management Unit, MOTC 8



i Car:

Fatalities:
Injuries:

= Motorcycle/bicycle:

Fatalities:
Injuries:

s Pedestrian:
Fatalities:
Injuries:

s Other:
Fatalities:
Injuries:

Transportation and Communications Management Unit, MOTC

3.1 Accident data (2000-2004 ) (3/3)

43 cases per year (48%)
11 persons per year (38%)

14 persons per year (39%)
26 cases per year (29%)

9 persons per year (31%)
10 persons per year (28%)
15 cases per year (17%)

6 persons per year (21%)

8 persons per year (22%)

6 cases per year (6%)

3 persons per year (10%)

4 persons per year (11%)

December 2005
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Accident pictorial (1/6)

Picture 1

Transportation and Communications Management Unit, MOTC 10
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Accident pictorial (2/6)

Picture 2

Transportation and Communications Management Unit, MOTC 11



December 2005

Accident pictorial (3/6)
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Transportation and Communications Management Unit, MOTC 12
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Accident pictorial (4/6)

Picture 4

Transportation and Communications Management Unit, MOTC 13
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Accident pictorial (5/6)

Picture 5

Transportation and Communications Management Unit, MOTC 14



Accident pictorial (6/6)

Picture 6

Transportation and Communications Management Unit, MOTC

December 2005
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Transportation and Communications Management Unit, MOTC
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3.2 Level crossing equipment (1/8)

sAlarm post

*Alarm device
Flashing light
sApproach indicator

*Emergency button

Transportation and Communications Management Unit, MOTC
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3.2 Level crossing equipment(2/8)

Transportation and Communications Management Unit, MOTC 18
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.2 Level crossing equipment (3/8)

%84  Approaching train indicator
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Transportation and Communications Management Unit, MOTC
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3.2 Level crossing equipment (4/8)
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‘E.Z Level crossing equipment (5/8)

Warning light
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3.2 Level crossing equipment (6/8)

Obstacle Sensor §

Transportation and Communications Management Unit, MOTC 22
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‘-#3.2 Level crossing equipment (7/8)

Overt
survelllance
camera

Transportation and Communications Management Unit, MOTC 23
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3.2 Level crossing equipment (8/8)

Watchman post

Transportation and Communications Management Unit, MOTC 24
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4. Improvement program
4.1 Past improvement program (1/2)

e IEAR

L E S T ADE SRR —)

Transportation and Communications Management Unit, MOTC 25



Sketch map of level
crossing

Accident data

T;(/ge of level crossing
alarm devices

Photo of site

Road information

Transportation and Communications Management Unit, MOTC

| 4.1 Past Iimprovement program (2/2)

December 2005
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4.2 Current Improvement program

s Periods: 2005-2008
m [tems:

= Road geometric design such as slope, road span and sight
distance

= Set up obstacle sensors, overt surveillance camera

= Railway grade-separation structures (an overpass or an
under pass)

= Enhance enforcement
= Watchman training course
= Emergency button advertisement

Transportation and Communications Management Unit, MOTC 27
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*5. Questions (1/4)

1.The UK railways system has significantly fewer
accidents per crossing than its European neighbours
on a per crossing basis, how does the UK railway
system achieve this advantage?

2.\What Is the safety culture of the UK?

3.How are the high-risk level crossings in the UK
Identified? Does the UK use any tool or software to
decide priority cases?

Transportation and Communications Management Unit, MOTC 28
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*5. Questions (2/4)

.RSSB’s report shows that the highest level of misuse
(per crossing) occurs at AOCL, MCB, AHB and
CCTV crossings. How does the UK decide when to
Improve a level crossing type?

5.In Taiwan, many of the level crossings are in high-
density population areas and surrounded by developed
neighbours. This has led to the road condition and
circumstance are poor such as limited sight distance,
congested crossing area, improperly located traffic
control devices and conflicting traffic flow. How does
the UK solve this problem?

Transportation and Communications Management Unit, MOTC
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* 5. Questions (3/4)

6.Taiwan has the much higher level of risk (5.7 fatalities
per 100 level crossing per year) than that of the UK
(0.027 fatalities per 100 level crossing per year). What
are your suggestions to improve the risk at level
crossings?

/.1s there human factor research/and or innovative
technology on level crossing safety available to assess
risk, and thereby help the industry to reasonably and
practically reduce the risk factor, in particular about
road vehicle incursions?

Transportation and Communications Management Unit, MOTC 30
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* 5. Questions (4/4)

8.In case of a catastrophic train derailment, following
the initial collision with the road vehicle, what
Immediate action will be taken, especially for the
Injuries or fatalities? Are there any further standard
operational procedures (SOP) for emergency
management available?

Transportation and Communications Management Unit, MOTC 31
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Private Sector Participation in Railway
Station Build-Operate-Transfer

(Private Finance Initiative) Projects

L S

Fan, C.K. (Frank) Tseng, C.M. (Jimmy)
Counselor & Executive secretary Senior Engineer

Transportation and Communications Management Unit
Ministry of Transportation and Communications
Taiwan, Republic Of China

December. 2005



! Outline

1. Organization of Ministry of Transportation
and Communications (MOTC)

2. Introduction of Taiwan Railway Administration
(TRA)

3. Overview of Nan-Kang Station BOT Project

Overview of Sung-Shan Station BOT Project

5. Questions

B
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2. Introduction of Taiwan Railway
Administration (1/

BRoute Length: 1100 km
B Number of Stations: 216




2. Introduction of Taiwan Railway
Administration (2/3)

B Taiwan Railway Administration (TRA) has been
iInvolved in using a BOT (PFI) approach to
develop real estate since 1990s .

B To attract private sectors to participate in the

transit oriented development, 1.e. to construct
and operate a railway station building's BOT(PFI)
project, is the main policy of TRA currently.



2. Introduction of Taiwan Railway

! Administration (3/3)

B Many BOT (PFI) projects are evaluated, planned,
and implemented by the TRA, such as the Nan-
Kang Station BOT Project, the Sung-Shan Station
BOT Project...etc.



3. Overview of Nan-Kang Station

! BOT Project (1/3)

M |and area: 458,665 ft?
B Permitted floor area: 1,408,676 ft?
€ The scope of investment includes a main
railway station building, a commercial building
and their auxiliary parking garage.
B The investment budget is an estimated 584 million £.
B Permitted development items include hotel, office,
retail, entertainment, food and beverage, and parking
facilities.



3. Overview of Nan-Kang Station
BOT Project (2/3)

B Rights of Investors
€ Concession period lease is 50 years.
€ Investor(s) will be authorized the right to
develop, construct and operate the proposed
pusiness through competitive selection
procedures.




3. Overview of Nan-Kang Station

! BOT Project (3/3)

B Obligations of investors
€ Investor(s) shall be responsible for all
construction costs and operational expenses.
€ Royalty fees shall be paid annually.
€ Building(s) shall be returned to the government
at the end of the concession period.
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4. Overview of Sung-Shan Station
BOT Project (1/3)

B land area: 275,177 ft?
B Permitted floor area: 974,445 ft2
€ A mixed-use building and its auxiliary parking
garage are to be developed at this station.
B The investment budget Is an estimated 584 million £.
B Permitted development items include office, retail,
entertainment, food and beverage, cultural
recreation and social education facilities.

11



4. Overview of Sung-Shan Station

! BOT Project (2/3)

B Rights of Investors
€ The construction and operation license validity
IS 52 years.
€ Investor(s) will be authorized the right to
develop, construct and operate the proposed
nusiness through competitive selection
procedures.

12



4. Overview of Sung-Shan Station
BOT Project (3/3)

B Obligations of investors

€ Developers shall invest in the planning, design,
construction and operation of the railway station
Infrastructure, and shall be responsible for any
assoclated taxes.

€ Payment of royalties .

13
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! 5. QUESTIONS (1/2)

1. In order to enhance the development of railway
stations, do government sectors (or railway
Industry) need to set up a standard operation
procedure as well as a handbook?

2. Could you clarify competitive selection
procedures ?

3. How do joint land owners involving two more
public or private sectors share the development
benefits?

15



! 5. QUESTIONS (2/2)

4. What are the critical factors in deciding the
concession period in the Spain?

5. What about the incentive scheme for private
sectors to participate in a BOT (PFI) case In
the Spain (such as tax deduction, capital loaning,
land use, zoning)?

16
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